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Description

FIELD OF TECHNOLOGY

[0001] The following relates to wireless communica-
tions, including sensor-based determination of a provi-
sioned route beam list.

BACKGROUND

[0002] Wireless communications systems, as are for
example described in US 2019/261193 A1, WO
2019/085782 A1, US 2019254064 A1, US
2020/029292 A1, are widely deployed to provide various
types of communication content such as voice, video,
packet data, messaging, broadcast, and so on. These
systems may be capable of supporting communication
with multiple users by sharing the available system re-
sources (e.g., time, frequency, and power). Examples of
such multiple-access systems include fourth generation
(4G) systems such as Long Term Evolution (LTE) sys-
tems, LTE-Advanced (LTE-A) systems, or LTE-A Pro
systems, and fifth generation (5G) systems which may
be referred to as New Radio (NR) systems. These sys-
tems may employ technologies such as code division
multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA),
orthogonal FDMA (OFDMA), or discrete Fourier trans-
form spread orthogonal frequency division multiplexing
(DFT-S-OFDM). Awirelessmultiple-access communica-
tions system may include one or more base stations or
one ormore network access nodes, each simultaneously
supporting communication for multiple communication
devices, which may be otherwise known as user equip-
ment (UE).

SUMMARY

[0003] The described techniques relate to improved
methods, systems, devices, and apparatuses that sup-
port sensor-based determination of a provisioned route
beam list. Generally, the described techniques provide
for base stations to communicate beam information with
other base stations, for example, based on predicted
mobility of a user equipment (UE). A base station may
be equipped with one or more sensors that the base
station may use to obtain sensor measurements. The
base station may determine a subset of a set of beams
associated with a neighboring base station based on the
sensormeasurements. The base stationmay generate a
beam list based on the subset of the set of beams
associated with the neighboring base station and trans-
mit the beam list to the neighboring base station. In some
cases, the beam list may be an example of a provisioned
route beam list, where the subset of beams included in
the list areassociatedwithapredicted routeofmobility for
one or more UEs. The neighboring base station may
deactivate beams that are not included in the beam list

and may perform a beam sweeping procedure using the
subset of beams included in the beam list. The neighbor-
ing base station may select a beam from the subset of
beamsasa result of thebeamsweepingprocedure touse
for communications with a UE (e.g., a UE moving along
the predicted route).
[0004] Amethod for wireless communications at a first
base station is described. The method may include ob-
taining a sensor measurement using one or more sen-
sors at the first base station, generating a list of commu-
nication beams associated with a cell based on the
sensor measurement, the cell being configured with a
set of communication beams and the list of communica-
tion beams indicating a subset of the set of communica-
tion beams for the cell, and transmitting, to a secondbase
station serving the cell, a message including the list of
communication beams and a cell identifier for the cell.
[0005] An apparatus for wireless communications at a
first base station is described. The apparatus may in-
clude a processor, memory coupled with the processor,
and instructions stored in the memory. The instructions
may be executable by the processor to cause the appa-
ratus to obtain a sensor measurement using one ormore
sensors at the first base station, generate a list of com-
munication beams associated with a cell based on the
sensormeasurement, the cell being configuredwith a set
of communication beams and the list of communication
beams indicating a subset of the set of communication
beams for the cell, and transmit, to a second base station
serving the cell, a message including the list of commu-
nication beams and a cell identifier for the cell.
[0006] Another apparatus for wireless communica-
tions at a first base station is described. The apparatus
may include means for obtaining a sensor measurement
usingoneormoresensorsat thefirst basestation,means
for generating a list of communication beams associated
with a cell based on the sensor measurement, the cell
being configuredwith a set of communication beams and
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell, and means for
transmitting, to a second base station serving the cell, a
message including the list of communication beams and
a cell identifier for the cell.
[0007] A non-transitory computer-readable medium
storing code for wireless communications at a first base
station is described. The code may include instructions
executable by a processor to obtain a sensor measure-
ment using one or more sensors at the first base station,
generate a list of communication beams associated with
a cell based on the sensor measurement, the cell being
configured with a set of communication beams and the
list of communicationbeams indicatingasubset of theset
of communication beams for the cell, and transmit, to a
second base station serving the cell, a message includ-
ing the list of communication beams and a cell identifier
for the cell.
[0008] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
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scribed herein may further include operations, features,
means, or instructions for receiving, from the second
base station and in response to the message including
the list of communication beams, a second message
including an acknowledgment for the list of communica-
tion beams.
[0009] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for predicting a route for a UE
based on the sensor measurement, where the list of
communication beams associated with the cell may be
generated based on the predicted route for the UE.
[0010] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for generating a second list of
communication beams associated with a second cell
basedon the sensormeasurement, the secondcell being
configured with a second set of communication beams
and the second list of communication beams indicating a
second subset of the second set of communication
beams for the second cell, where the message further
includes the second list of communication beams and a
second cell identifier for the second cell and may be
further transmitted to a third base station serving the
second cell.
[0011] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for generating a second list of
communication beams associated with a second cell
basedon the sensormeasurement, the secondcell being
configured with a second set of communication beams
and the second list of communication beams indicating a
second subset of the second set of communication
beams for the second cell and transmitting, to a third
base station serving the second cell, a second message
including the second list of communication beams and a
second cell identifier for the second cell.
[0012] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for triggering handover of a UE on
the cell, where the message including the list of commu-
nication beams may be transmitted to the second base
station based on the triggered handover of the UE.
[0013] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, the message including the list of commu-
nication beams further includes an identifier of the UE.
[0014] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for updating radio resource man-
agement (RRM) information for the cell based on the
sensor measurement, where the message including the
list of communication beams may be transmitted to the

secondbase station basedon the updatedRRM informa-
tion for the cell.
[0015] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, generating the list of communication
beams associated with the cell may include operations,
features, means, or instructions for determining the sub-
set of the set of communication beams for the cell based
on one or more sensor measurements including the
sensor measurement, mobility information for a UE, his-
torical beam usage information, historical UE mobility
information, a location of the cell, a range of the cell,
one or more interfering objects associated with the cell,
beam coverage information for the cell, a machine learn-
ing algorithm, or a combination thereof.
[0016] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribedherein, theoneormoresensors includeacamera
assistance sensor, a radar support sensor, a positioning
system sensor, or a combination thereof.
[0017] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, the message may be transmitted to the
second base station via an Xn interface.
[0018] Anothermethod forwireless communicationsat
a first base station is described. Themethodmay include
serving a cell using a set of communication beams con-
figured at the first base station, receiving, from a second
base station, a message including a list of communica-
tion beams and a cell identifier for the cell, the list of
communication beams indicating a subset of the set of
communication beams for the cell, and communicating
with a UE using the subset of the set of communication
beams based on the message including the list of com-
munication beams.
[0019] An apparatus for wireless communications at a
first base station is described. The apparatus may in-
clude a processor, memory coupled with the processor,
and instructions stored in the memory. The instructions
may be executable by the processor to cause the appa-
ratus to serve a cell using a set of communication beams
configured at the first base station, receive, from a sec-
ond base station, a message including a list of commu-
nication beams and a cell identifier for the cell, the list of
communication beams indicating a subset of the set of
communication beams for the cell, and communicate
with a UE using the subset of the set of communication
beams based on the message including the list of com-
munication beams.
[0020] Another apparatus for wireless communica-
tions at a first base station is described. The apparatus
may include means for serving a cell using a set of
communication beams configured at the first base sta-
tion, means for receiving, from a second base station, a
message including a list of communication beams and a
cell identifier for the cell, the list of communication beams
indicatinga subset of the set of communication beams for
the cell, and means for communicating with a UE using
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the subset of the set of communication beams based on
the message including the list of communication beams.
[0021] A non-transitory computer-readable medium
storing code for wireless communications at a first base
station is described. The code may include instructions
executable by a processor to serve a cell using a set of
communication beams configured at the first base sta-
tion, receive, from a second base station, a message
including a list of communication beams and a cell iden-
tifier for the cell, the list of communication beams indicat-
ing a subset of the set of communication beams for the
cell, and communicate with a UE using the subset of the
set of communication beams based on the message
including the list of communication beams.
[0022] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for transmitting, to the second
base station and in response to the message including
the list of communication beams, a second message
including an acknowledgment for the list of communica-
tion beams.
[0023] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for deactivating a second subset
of the set of communication beams based on the list of
communication beams, the second subset of the set of
communication beams being distinct from the subset of
the set of communications beams indicated by the list of
communication beams.
[0024] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, communicating with the UE using the
subset of the set of communication beams may include
operations, features, means, or instructions for perform-
ing a beam sweeping procedure using the subset of the
set of communication beams and selecting a commu-
nication beam of the subset of the set of communication
beams to communicate with the UE based on the beam
sweeping procedure.
[0025] Some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for receiving, from the second
base station, an indication to handover the UE on the
cell, where the message including the list of communica-
tion beams may be received based on the indication to
handover the UE on the cell.
[0026] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, the message including the list of commu-
nication beams further includes an identifier of the UE.
[0027] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, the message including the list of commu-
nication beams updates RRM information for the cell.
[0028] Some examples of the method, apparatuses,

and non-transitory computer-readable medium de-
scribed herein may further include operations, features,
means, or instructions for obtaining a sensor measure-
ment using one or more sensors at the first base station
and determining a second subset of the set of commu-
nication beams based on the sensor measurement and
the message including the list of communication beams.
In some examples of themethod, apparatuses, and non-
transitory computer-readable medium described herein,
communicating with the UE may include operations,
features, means, or instructions for communicating with
the UE using the determined second subset of the set of
communication beams, the second subset of the set of
communication beams including the subset of the set of
communication beams.
[0029] In some examples of the method, apparatuses,
and non-transitory computer-readable medium de-
scribed herein, the message may be received from the
second base station via an Xn interface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIGs. 1 through 4 illustrate examples of wireless
communicationssystems that support sensor-based
determination of a provisioned route beam list in
accordance with aspects of the present disclosure.

FIG. 5 illustrates an example of a process flow that
supports sensor-based determination of a provi-
sioned route beam list in accordance with aspects
of the present disclosure.

FIGs. 6 and 7 show block diagrams of devices that
support sensor-based determination of a provi-
sioned route beam list in accordance with aspects
of the present disclosure.

FIG. 8 shows a block diagram of a communications
manager that supports sensor-based determination
of a provisioned route beam list in accordance with
aspects of the present disclosure.

FIG. 9 shows a diagram of a system including a
device that supports sensor-based determination
of a provisioned route beam list in accordance with
aspects of the present disclosure.

FIGs. 10 through 15 show flowcharts illustrating
methods that support sensor-based determination
of a provisioned route beam list in accordance with
aspects of the present disclosure.

DETAILED DESCRIPTION

[0031] A wireless communications system may in-
clude multiple base stations, where each base station
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may serve a geographic coverage area (e.g., corre-
sponding to a cell). In some examples, the wireless
communications system includes base stations that
are coupled with or include sensing equipment. The
sensing equipment (e.g., one or more sensors) may be
used to improve a performance of the wireless commu-
nications system. Some base stationsmay support com-
munications over relatively higher frequency bands than
other base stations. In some examples, a wireless com-
munications system that supports communications over
relatively high frequency bands (e.g., millimeter wave
(mmW) or sub-Terahertz bands) may employ an in-
creased quantity of base stations to cover a geographic
region (e.g., as compared to a system supporting com-
munications over relatively lower frequency bands).
However, supporting an increased quantity of base sta-
tions may increase a power consumption of the network.
Additionally or alternatively, supporting an increased
quantity of base stations may increase an amount of
intercell interference and may increase complexity re-
lated to managing user equipment (UE) mobility (e.g.,
handover), among other issues. For example, UEs may
frequently switch between cells in the system, andabase
station for each cell may perform beamforming opera-
tions to determine a communication beam to use for
communicatingwithaUE.Suchbeamformingoperations
may involve significant processing overhead and latency
due to a relatively large number of beams configured for
each cell (e.g., above a threshold number of beams) and
the frequentmovement ofUEsbetweencells andwithin a
cell.
[0032] In somewireless communications systems, the
network may effectively reduce a power consumption
and intercell interference across the network by predict-
ing the route of a UE using one or more sensors. A
provisioning base station may be equipped with one or
more sensors, such as a camera assistance sensor, a
radar support sensor, a positioning systemsensor, or any
combination of these or other sensors. The provisioning
base station may obtain sensor measurements from the
sensors that indicate information such as traffic flow,
pedestrian traffic, geographic information (e.g., location
of roads, crosswalks, buildings), or any other information
related to the sensor measurements. The obtained sen-
sormeasurementsmaybeused-for example, in conjunc-
tionwithamachine learningalgorithm, coveragepatterns
of one or more neighboring base stations, or both-to
determineapredicted route for aUE.For example, based
on the obtained sensor measurements, the provisioning
base station may determine that a specific neighboring
base station lies along the predicted route for theUE.The
provisioning base station may provision the neighboring
base stationwith a specific set of beams for communicat-
ing with the UE. The provisioned beamsmay be a subset
of the set of beams that cover the geographic area of the
provisioned base station’s cell and may align with the
predicted route of the UE. In some examples, the provi-
sioning base stationmay add the subset of beams for the

provisioned base station to a provisioned beam route list,
where the listmay includemultiple subsetsof provisioned
beams for multiple provisioned base stations identified
along the predicted route for the UE.
[0033] The provisioning base station may transmit the
provisioned beam route list as part of a handover proce-
dure, as part of an exchange of radio resource manage-
ment (RRM) information, or both. The provisioned base
stations may receive the provisioned route beam list and
transmit an acknowledgment (ACK) message to the pro-
visioning base station to indicate that the provisioned
route beam list is successfully received. In some exam-
ples, a provisioned base station may deactivate beams
(e.g., transmit beams, receive beams, or both) not in-
cluded in the subset of beams received from the provi-
sioning base station. The provisioned base station may
perform beamforming procedures, including a beam
sweep procedure to determine a set of beams for com-
munications with a UE, using the subset of beams in-
cluded in the provisioned route beam list. Based on the
beamforming procedures, the provisioned base station
may select a beam from the subset of beams included in
the provisioned route beam list to use to communicate
with the UE. In some cases, the predicted route and the
provisioned beam listmay correspond to a specificUE. In
some other cases, the predicted route and the provi-
sioned beam list may be common across multiple UEs.
The provisioned base station may save power and re-
duce intercell interference by cycling through a smaller
set of active beams when determining which beam(s) to
use for communications with a UE.
[0034] In some examples, the network may utilize ma-
chine learning techniques to determine a real-time, en-
vironment-based coverage pattern of a set of base sta-
tions based on information received from the base sta-
tions’ sensors (e.g., cameras, radar, positioning sensors,
or other sensors). In some cases, the coverage pattern
may include geographic coverage on a per-beam basis.
That is, the network may determine the geographic cov-
erage of eachbeam in each set of beamsassociatedwith
a base station serving a given cell. Based on the sensor
measurements obtained by a base station’s sensors, the
base station may determine street layouts, traffic pat-
terns, the speed or direction of a UE, or any combination
thereof. The base station may input such information
(e.g., beam coverage patterns, geographic information,
historical UE information) into a machine learning algo-
rithm (e.g., a neural network or other algorithm) to de-
termine a predicted route of a UE. In some cases, the
machine learning algorithm may be trained offline. In
some other cases, the machine learning algorithm may
continue to be trained based on actual UE routes, beam-
forming information, or a combination thereof. In some
cases, the base stations may use a common machine
learning algorithm. In some other cases, a base station
may tune a base station-specific machine learning algo-
rithm (e.g., basedononline trainingat thebase station).A
provisioning base station may use one or more machine
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learning algorithms to predict a UE’s route, predict a
common route for a set of UEs, predict a subset of beams
for a cell associated with a predicted UE route, or predict
any combination thereof.
[0035] Aspects of the disclosure are initially described
in the context of wireless communications systems. As-
pectsof thedisclosurearealsodescribed in thecontext of
process flows showing signaling exchanges between
wireless devices. Aspects of the disclosure are further
illustrated by and described with reference to apparatus
diagrams, system diagrams, and flowcharts that relate to
sensor-based determination of a provisioned route beam
list for base stations.
[0036] FIG. 1 illustrates an example of a wireless com-
munications system 100 that supports sensor-based
determination of a provisioned route beam list in accor-
dance with aspects of the present disclosure. The wire-
less communications system 100 may include one or
more base stations 105, one or more UEs 115, and a
core network 130. In some examples, the wireless com-
munications system 100 may be a Long Term Evolution
(LTE) network, an LTE-Advanced (LTE-A) network, an
LTE-A Pro network, or a New Radio (NR) network. In
some examples, the wireless communications system
100may support enhanced broadband communications,
ultra-reliable (e.g., mission critical) communications, low
latency communications, communications with low-cost
and low-complexity devices, or any combination thereof.
[0037] The base stations 105 may be dispersed
throughout a geographic area to form the wireless com-
munications system 100 and may be devices in different
forms or having different capabilities. The base stations
105 and the UEs 115 may wirelessly communicate via
one ormore communication links 125. Each base station
105mayprovideacoveragearea110overwhich theUEs
115 and the base station 105 may establish one or more
communication links 125. The coveragearea 110maybe
an example of a geographic area over which a base
station 105 and a UE 115 may support the communica-
tion of signals according to one or more radio access
technologies.
[0038] The UEs 115 may be dispersed throughout a
coverage area 110 of the wireless communications sys-
tem 100, and each UE 115 may be stationary, or mobile,
or both at different times. The UEs 115may be devices in
different forms or having different capabilities. Some
example UEs 115 are illustrated in FIG. 1. The UEs
115 described herein may be able to communicate with
various typesof devices, suchasotherUEs115, thebase
stations 105, or network equipment (e.g., core network
nodes, relay devices, integrated access and backhaul
(IAB) nodes, or other network equipment), as shown in
FIG. 1.
[0039] The base stations 105 may communicate with
the core network 130, or with one another, or both. For
example, the base stations 105 may interface with the
corenetwork 130 throughoneormorebackhaul links120
(e.g., via an S1, N2, N3, or other interface). The base

stations 105maycommunicatewith oneanother over the
backhaul links 120 (e.g., via anX2, Xn, or other interface)
either directly (e.g., directly between base stations 105),
or indirectly (e.g., via core network 130), or both. In some
examples, the backhaul links 120 may be or include one
or more wireless links.
[0040] One ormore of the base stations 105 described
herein may include or may be referred to by a person
having ordinary skill in the art as a base transceiver
station, a radio base station, an access point, a radio
transceiver, a NodeB, an eNodeB (eNB), a next-genera-
tion NodeB or a giga-NodeB (either of which may be
referred to as a gNB), a Home NodeB, a Home eNodeB,
or other suitable terminology.
[0041] AUE115may include ormaybe referred to as a
mobile device, a wireless device, a remote device, a
handheld device, or a subscriber device, or some other
suitable terminology, where the "device" may also be
referred to as a unit, a station, a terminal, or a client,
among other examples. A UE 115 may also include or
may be referred to as a personal electronic device such
as a cellular phone, a personal digital assistant (PDA), a
tablet computer, a laptop computer, or a personal com-
puter. In some examples, a UE 115 may include or be
referred to as a wireless local loop (WLL) station, an
Internet of Things (IoT) device, an Internet of Everything
(IoE) device, or a machine type communications (MTC)
device, amongother examples,whichmaybe implemen-
ted in various objects such as appliances, or vehicles,
meters, among other examples.
[0042] The UEs 115 described herein may be able to
communicatewith various typesofdevices, suchasother
UEs 115 that may sometimes act as relays as well as the
base stations 105 and the network equipment including
macro eNBs or gNBs, small cell eNBs or gNBs, or relay
base stations, among other examples, as shown in FIG.
1.
[0043] The UEs 115 and the base stations 105 may
wirelessly communicatewithoneanother via oneormore
communication links 125 over one or more carriers. The
term "carrier" may refer to a set of radio frequency spec-
trum resources having a defined physical layer structure
for supporting the communication links 125. For exam-
ple, a carrier used for a communication link 125 may
include a portion of a radio frequency spectrum band
(e.g., a bandwidth part (BWP)) that is operated according
to one or more physical layer channels for a given radio
access technology (e.g., LTE, LTE-A, LTE-A Pro, NR).
Each physical layer channel may carry acquisition sig-
naling (e.g., synchronization signals, system informa-
tion), control signaling that coordinates operation for
the carrier, user data, or other signaling. The wireless
communications system 100 may support communica-
tion with a UE 115 using carrier aggregation or multi-
carrier operation. AUE115may be configuredwithmulti-
ple downlink component carriers and one or more uplink
component carriers according to a carrier aggregation
configuration. Carrier aggregationmaybeusedwith both
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frequency division duplexing (FDD) and time division
duplexing (TDD) component carriers.
[0044] In someexamples (e.g., in a carrier aggregation
configuration), a carriermayalsohaveacquisition signal-
ing or control signaling that coordinates operations for
other carriers. A carrier may be associated with a fre-
quency channel (e.g., an evolved universal mobile tele-
communication system terrestrial radio access (E-
UTRA) absolute radio frequency channel number
(EARFCN)) and may be positioned according to a chan-
nel raster for discovery by the UEs 115. A carrier may be
operated in a standalone mode where initial acquisition
and connectionmay be conducted by theUEs 115 via the
carrier, or the carrier may be operated in a non-standa-
lone mode where a connection is anchored using a
different carrier (e.g., of the same or a different radio
access technology).
[0045] The communication links 125 shown in the
wireless communications system100may include uplink
transmissions from a UE 115 to a base station 105, or
downlink transmissions from a base station 105 to a UE
115. Carriers may carry downlink or uplink communica-
tions (e.g., in anFDDmode)ormaybeconfigured to carry
downlink and uplink communications (e.g., in a TDD
mode).
[0046] A carrier may be associated with a particular
bandwidth of the radio frequency spectrum, and in some
examples the carrier bandwidth may be referred to as a
"system bandwidth" of the carrier or the wireless com-
munications system 100. For example, the carrier band-
widthmay be one of a number of determined bandwidths
for carriers of a particular radio access technology (e.g.,
1.4, 3, 5, 10, 15, 20, 40, or 80megahertz (MHz)). Devices
of the wireless communications system 100 (e.g., the
base stations 105, the UEs 115, or both) may have hard-
ware configurations that support communications over a
particular carrier bandwidth or may be configurable to
support communications over one of a set of carrier
bandwidths. In some examples, the wireless communi-
cationssystem100may includebasestations105orUEs
115 that support simultaneous communications via car-
riersassociatedwithmultiple carrierbandwidths. In some
examples, each served UE 115 may be configured for
operating over portions (e.g., a sub-band, aBWP)or all of
a carrier bandwidth.
[0047] Signal waveforms transmitted over a carrier
may be made up of multiple subcarriers (e.g., using
multi-carrier modulation (MCM) techniques such as
orthogonal frequency division multiplexing (OFDM) or
discrete Fourier transform spread OFDM (DFT-S-
OFDM)). In a system employing MCM techniques, a
resource element may consist of one symbol period
(e.g., a duration of one modulation symbol) and one
subcarrier, where the symbol period and subcarrier spa-
cing are inversely related. The number of bits carried by
each resource element may depend on the modulation
scheme (e.g., the order of the modulation scheme, the
coding rate of themodulation scheme, or both). Thus, the

more resource elements that a UE 115 receives and the
higher the order of themodulation scheme, the higher the
data rate may be for the UE 115. A wireless communica-
tions resource may refer to a combination of a radio
frequency spectrum resource, a time resource, and a
spatial resource (e.g., spatial layers or beams), and the
use of multiple spatial layers may further increase the
data rate or data integrity for communications with a UE
115.
[0048] The time intervals for the base stations 105 or
theUEs115maybeexpressed inmultiplesof abasic time
unit whichmay, for example, refer to a sampling period of
Ts = 1/(Δfmax · Nf) seconds, where Δfmax may represent
the maximum supported subcarrier spacing, and Nf may
represent the maximum supported discrete Fourier
transform(DFT)size.Time intervalsof acommunications
resource may be organized according to radio frames
each having a specified duration (e.g., 10 milliseconds
(ms)). Each radio frame may be identified by a system
frame number (SFN) (e.g., ranging from 0 to 1023).
[0049] Each frame may include multiple consecutively
numbered subframes or slots, and each subframe or slot
may have the same duration. In some examples, a frame
may be divided (e.g., in the time domain) into subframes,
and each subframemay be further divided into a number
of slots. Alternatively, each frame may include a variable
number of slots, and the number of slots may depend on
subcarrier spacing. Each slot may include a number of
symbol periods (e.g., depending on the length of the
cyclic prefix prepended to each symbol period). In some
wireless communications systems100, a slotmay further
be divided intomultiplemini-slots containing one ormore
symbols. Excluding the cyclic prefix, each symbol period
may contain one ormore (e.g.,Nf) sampling periods. The
durationofasymbol periodmaydependon thesubcarrier
spacing or frequency band of operation.
[0050] A subframe, a slot, a mini-slot, or a symbol may
be the smallest scheduling unit (e.g., in the time domain)
of the wireless communications system 100 and may be
referred to as a transmission time interval (TTI). In some
examples, the TTI duration (e.g., the number of symbol
periods in a TTI) may be variable. Additionally or alter-
natively, the smallest scheduling unit of the wireless
communications system 100 may be dynamically se-
lected (e.g., in bursts of shortened TTIs (sTTIs)).
[0051] Physical channels may be multiplexed on a
carrier according to various techniques. A physical con-
trol channel and a physical data channel may be multi-
plexed on a downlink carrier, for example, using one or
more of time division multiplexing (TDM) techniques,
frequency division multiplexing (FDM) techniques, or
hybrid TDM-FDM techniques. A control region (e.g., a
control resource set (CORESET)) for a physical control
channel may be defined by a number of symbol periods
andmayextendacross the systembandwidth or a subset
of the system bandwidth of the carrier. One or more
control regions (e.g., CORESETs) may be configured
for a set of the UEs 115. For example, one or more of
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the UEs 115 may monitor or search control regions for
control information according to one or more search
space sets, and each search space set may include
oneormultiple control channel candidates in one ormore
aggregation levels arranged in a cascaded manner. An
aggregation level for a control channel candidate may
refer to a number of control channel resources (e.g.,
control channel elements (CCEs)) associated with en-
coded information for a control information format having
a given payload size. Search space sets may include
common search space sets configured for sending con-
trol information to multiple UEs 115 and UE-specific
search space sets for sending control information to a
specific UE 115.
[0052] Each base station 105 may provide communi-
cation coverage via one or more cells, for example a
macro cell, a small cell, a hot spot, or other types of cells,
or any combination thereof. The term "cell" may refer to a
logical communication entity used for communication
with a base station 105 (e.g., over a carrier) and may
be associated with an identifier for distinguishing neigh-
boring cells (e.g., a physical cell identifier (PCID), a virtual
cell identifier (VCID), or others). In some examples, a cell
may also refer to a geographic coverage area 110 or a
portionof a geographic coveragearea110 (e.g., a sector)
over which the logical communication entity operates.
Such cells may range from smaller areas (e.g., a struc-
ture, a subset of structure) to larger areas depending on
various factors suchas thecapabilitiesof thebasestation
105. For example, a cell may be or include a building, a
subset of a building, or exterior spaces between or over-
lapping with geographic coverage areas 110, among
other examples.
[0053] A macro cell generally covers a relatively large
geographic area (e.g., several kilometers in radius) and
may allow unrestricted access by the UEs 115 with
service subscriptions with the network provider support-
ing the macro cell. A small cell may be associated with a
lower-powered base station 105, as compared with a
macro cell, and a small cell may operate in the same
or different (e.g., licensed, unlicensed) frequency bands
as macro cells. Small cells may provide unrestricted
access to the UEs 115 with service subscriptions with
the network provider or may provide restricted access to
the UEs 115 having an association with the small cell
(e.g., the UEs 115 in a closed subscriber group (CSG),
the UEs 115 associated with users in a home or office). A
base station 105 may support one or multiple cells and
may also support communications over the one or more
cells using one or multiple component carriers.
[0054] In some examples, a carrier may support multi-
ple cells, and different cells may be configured according
to different protocol types (e.g., MTC, narrowband IoT
(NB-IoT), enhancedmobilebroadband (eMBB)) thatmay
provide access for different types of devices.
[0055] In some examples, a base station 105 may be
movable and therefore provide communication coverage
for a moving geographic coverage area 110. In some

examples, different geographic coverage areas 110 as-
sociated with different technologies may overlap, but the
different geographic coverage areas 110 may be sup-
ported by the same base station 105. In other examples,
the overlapping geographic coverage areas 110 asso-
ciated with different technologies may be supported by
different base stations 105. The wireless communica-
tions system 100 may include, for example, a heteroge-
neous network in which different types of the base sta-
tions 105provide coverage for various geographic cover-
age areas 110 using the same or different radio access
technologies.
[0056] The wireless communications system 100 may
beconfigured tosupport ultra-reliablecommunicationsor
low-latency communications, or various combinations
thereof. For example, the wireless communications sys-
tem 100 may be configured to support ultra-reliable low-
latency communications (URLLC) or mission critical
communications. The UEs 115 may be designed to sup-
port ultra-reliable, low-latency, or critical functions (e.g.,
mission critical functions). Ultra-reliable communications
may include private communication or group communi-
cation and may be supported by one or more mission
critical services such as mission critical push-to-talk
(MCPTT), mission critical video (MCVideo), or mission
critical data (MCData). Support for mission critical func-
tions may include prioritization of services, and mission
critical services may be used for public safety or general
commercial applications. The terms ultra-reliable, low-
latency, mission critical, and ultra-reliable low-latency
may be used interchangeably herein.
[0057] In someexamples, aUE115mayalsobeable to
communicate directly with other UEs 115 over a device-
to-device (D2D) communication link 135 (e.g., using a
peer-to-peer (P2P) or D2D protocol). One or more UEs
115 utilizing D2D communications may be within the
geographic coverage area 110 of a base station 105.
Other UEs 115 in such a group may be outside the
geographic coverage area 110 of a base station 105 or
be otherwise unable to receive transmissions from a
base station 105. In some examples, groups of the
UEs 115 communicating via D2D communications may
utilize a one-to-many (1:M) system in which eachUE 115
transmits to every other UE 115 in the group. In some
examples, a base station 105 facilitates the scheduling of
resources for D2D communications. In other cases, D2D
communications are carried out between the UEs 115
without the involvement of a base station 105.
[0058] In some systems, the D2D communication link
135 may be an example of a communication channel,
such as a sidelink communication channel, between
vehicles (e.g., UEs 115). In some examples, vehicles
may communicate using vehicle-to-everything (V2X)
communications, vehicle-to-vehicle (V2V) communica-
tions, or somecombination of these. A vehiclemay signal
information related to traffic conditions, signal schedul-
ing, weather, safety, emergencies, or any other informa-
tion relevant to a V2X system. In some examples, vehi-
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cles in a V2X system may communicate with roadside
infrastructure, such as roadside units, or with the network
via one or more network nodes (e.g., base stations 105)
using vehicle-to-network (V2N) communications, or with
both.
[0059] Thecorenetwork130mayprovideuser authen-
tication, access authorization, tracking, Internet Protocol
(IP) connectivity, and other access, routing, or mobility
functions. The core network 130 may be an evolved
packet core (EPC) or 5G core (5GC), which may include
at least onecontrol planeentity thatmanagesaccessand
mobility (e.g., a mobility management entity (MME), an
access andmobility management function (AMF)) and at
least one user plane entity that routes packets or inter-
connects to external networks (e.g., a serving gateway
(S-GW), aPacketDataNetwork (PDN) gateway (P-GW),
or a user plane function (UPF)). The control plane entity
may manage non-access stratum (NAS) functions such
as mobility, authentication, and bearer management for
the UEs 115 served by the base stations 105 associated
with the core network 130. User IP packets may be
transferred through the user plane entity, which may
provide IP address allocation as well as other functions.
The user plane entity may be connected to IP services
150 for one or more network operators. The IP services
150may include access to the Internet, Intranet(s), an IP
Multimedia Subsystem (IMS), or a Packet-Switched
Streaming Service.
[0060] Some of the network devices, such as a base
station 105, may include subcomponents such as an
access network entity 140, which may be an example
of an access node controller (ANC). Each access net-
work entity 140 may communicate with the UEs 115
through one or more other access network transmission
entities 145, which may be referred to as radio heads,
smart radio heads, or transmission/reception points
(TRPs). Each access network transmission entity 145
may include one or more antenna panels. In some con-
figurations, various functions of each access network
entity 140 or base station 105 may be distributed across
various network devices (e.g., radio heads and ANCs) or
consolidated into a single network device (e.g., a base
station 105).
[0061] The wireless communications system 100 may
operate using one or more frequency bands, in some
examples in the range of 300 megahertz (MHz) to 300
gigahertz (GHz). Generally, the region from300MHz to 3
GHz is knownas theultra-high frequency (UHF) regionor
decimeter band because the wavelengths range from
approximately one decimeter to onemeter in length. The
UHF waves may be blocked or redirected by buildings
and environmental features, but the waves may pene-
trate structures sufficiently for a macro cell to provide
service to theUEs 115 located indoors. The transmission
of UHF waves may be associated with smaller antennas
and shorter ranges (e.g., less than 100 kilometers) com-
pared to transmission using the smaller frequencies and
longer waves of the high frequency (HF) or very high

frequency (VHF) portion of the spectrumbelow300MHz.
[0062] The wireless communications system 100 may
also operate in a super high frequency (SHF) region
using frequency bands from 3 GHz to 30 GHz, also
known as the centimeter band, or in an extremely high
frequency (EHF) region of the spectrum (e.g., from 30
GHz to 300 GHz), also known as the millimeter band. In
some examples, the wireless communications system
100 may support millimeter wave (mmW) communica-
tions between the UEs 115 and the base stations 105,
and EHF antennas of the respective devices may be
smaller and more closely spaced than UHF antennas.
In some examples, this may facilitate use of antenna
arrayswithin a device. The propagation of EHF transmis-
sions, however, may be subject to even greater atmo-
spheric attenuation and shorter range than SHF or UHF
transmissions. The techniques disclosed herein may be
employed across transmissions that use one or more
different frequency regions, and designated useof bands
across these frequency regions may differ by country or
regulating body.
[0063] The wireless communications system 100 may
utilize both licensed and unlicensed radio frequency
spectrum bands. For example, the wireless communica-
tions system 100 may employ License Assisted Access
(LAA), LTE-Unlicensed (LTE-U) radio access technol-
ogy, or NR technology in an unlicensed band such as
the 5 GHz industrial, scientific, and medical (ISM) band.
When operating in unlicensed radio frequency spectrum
bands, devices such as the base stations 105 and the
UEs 115 may employ carrier sensing for collision detec-
tion and avoidance. In some examples, operations in
unlicensed bandsmay be based on a carrier aggregation
configuration in conjunction with component carriers op-
erating in a licensed band (e.g., LAA). Operations in
unlicensed spectrum may include downlink transmis-
sions, uplink transmissions, P2P transmissions, or
D2D transmissions, among other examples.
[0064] Abasestation105oraUE115maybeequipped
with multiple antennas, which may be used to employ
techniques such as transmit diversity, receive diversity,
multiple-input multiple-output (MIMO) communications,
or beamforming. The antennas of a base station 105 or a
UE115maybe locatedwithinoneormoreantennaarrays
or antenna panels, which may support MIMO operations
or transmit or receive beamforming. For example, one or
more base station antennas or antenna arrays may be
co-located at an antenna assembly, such as an antenna
tower. In some examples, antennas or antenna arrays
associated with a base station 105 may be located in
diverse geographic locations. A base station 105 may
have an antenna array with a number of rows and col-
umns of antenna ports that the base station 105may use
to support beamforming of communications with a UE
115. Likewise, a UE 115 may have one or more antenna
arrays that may support various MIMO or beamforming
operations. Additionally or alternatively, an antenna pa-
nel may support radio frequency beamforming for a
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signal transmitted via an antenna port.
[0065] The base stations 105 or the UEs 115 may use
MIMO communications to exploit multipath signal propa-
gation and increase the spectral efficiency by transmit-
ting or receiving multiple signals via different spatial
layers. Such techniques may be referred to as spatial
multiplexing. The multiple signals may, for example, be
transmitted by the transmitting device via different an-
tennas or different combinations of antennas. Likewise,
the multiple signals may be received by the receiving
device via different antennas or different combinations of
antennas. Each of themultiple signalsmay be referred to
as a separate spatial stream and may carry bits asso-
ciated with the same data stream (e.g., the same code-
word) or different data streams (e.g., different code-
words). Different spatial layers may be associated with
different antenna ports used for channel measurement
and reporting. MIMO techniques include single-user
MIMO (SU-MIMO), where multiple spatial layers are
transmitted to the same receiving device, and multiple-
userMIMO(MU-MIMO),wheremultiple spatial layersare
transmitted to multiple devices.
[0066] Beamforming, which may also be referred to as
spatial filtering, directional transmission, or directional
reception, is a signal processing technique that may be
usedat a transmitting device or a receiving device (e.g., a
base station 105, a UE 115) to shape or steer an antenna
beam (e.g., a transmit beam, a receive beam) along a
spatial path between the transmitting device and the
receiving device. Beamforming may be achieved by
combining the signals communicated via antenna ele-
ments of an antenna array such that some signals pro-
pagating at particular orientations with respect to an
antennaarrayexperienceconstructive interferencewhile
others experience destructive interference. The adjust-
ment of signals communicated via the antenna elements
may include a transmitting device or a receiving device
applying amplitude offsets, phase offsets, or both to
signals carried via the antenna elements associated with
the device. The adjustments associated with each of the
antenna elements may be defined by a beamforming
weight set associated with a particular orientation (e.g.,
with respect to the antenna array of the transmitting
device or receiving device, or with respect to some other
orientation).
[0067] A base station 105 or a UE 115 may use beam
sweeping techniques as part of beam forming opera-
tions. For example, a base station 105 may use multiple
antennas or antenna arrays (e.g., antenna panels) to
conduct beamforming operations for directional commu-
nications with a UE 115. Some signals (e.g., synchroni-
zationsignals, referencesignals, beamselection signals,
or other control signals) may be transmitted by a base
station 105 multiple times in different directions. For
example, the base station 105 may transmit a signal
according to different beamforming weight sets asso-
ciatedwith different directionsof transmission. Transmis-
sions in different beam directionsmay be used to identify

(e.g., by a transmitting device, such as a base station
105, or by a receiving device, such as a UE 115) a beam
direction for later transmission or reception by the base
station 105.
[0068] Some signals, such as data signals associated
with a particular receiving device, may be transmitted by
a base station 105 in a single beam direction (e.g., a
direction associated with the receiving device, such as a
UE 115). In some examples, the beam direction asso-
ciated with transmissions along a single beam direction
may be determined based on a signal that was trans-
mitted in oneormorebeamdirections.For example, aUE
115may receiveoneormoreof the signals transmittedby
thebase station 105 in different directions andmay report
to the base station 105 an indication of the signal that the
UE 115 received with a highest signal quality or an
otherwise acceptable signal quality.
[0069] In some examples, transmissions by a device
(e.g., by a base station 105 or a UE 115) may be per-
formed using multiple beam directions, and the device
may use a combination of digital precoding or radio
frequency beamforming to generate a combined beam
for transmission (e.g., from a base station 105 to a UE
115). The UE 115 may report feedback that indicates
precoding weights for one or more beam directions, and
the feedback may correspond to a configured number of
beams across a system bandwidth or one or more sub-
bands. The base station 105 may transmit a reference
signal (e.g., a cell-specific reference signal (CRS), a
channel state information reference signal (CSI-RS)),
which may be precoded or unprecoded. The UE 115
may provide feedback for beam selection, which may
beaprecodingmatrix indicator (PMI) or codebook-based
feedback (e.g., a multi-panel type codebook, a linear
combination type codebook, a port selection type code-
book). Although these techniques are described with
reference to signals transmitted in one ormore directions
by a base station 105, a UE 115 may employ similar
techniques for transmitting signals multiple times in dif-
ferent directions (e.g., for identifying a beam direction for
subsequent transmission or reception by the UE 115) or
for transmitting a signal in a single direction (e.g., for
transmitting data to a receiving device).
[0070] A receiving device (e.g., a UE 115) may try
multiple receive configurations (e.g., directional listen-
ing) when receiving various signals from the base station
105, such as synchronization signals, reference signals,
beam selection signals, or other control signals. For
example, a receiving device may try multiple receive
directions by receiving via different antenna subarrays,
by processing received signals according to different
antenna subarrays, by receiving according to different
receive beamforming weight sets (e.g., different direc-
tional listening weight sets) applied to signals received at
multiple antenna elements of an antenna array, or by
processing received signals according to different re-
ceive beamforming weight sets applied to signals re-
ceived at multiple antenna elements of an antenna array,
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anyofwhichmaybe referred toas "listening"according to
different receive configurations or receive directions. In
some examples, a receiving device may use a single
receive configuration to receive along a single beam
direction (e.g., when receiving a data signal). The single
receive configuration may be aligned in a beam direction
determined based on listening according to different
receive configuration directions (e.g., a beam direction
determined to have a highest signal strength, highest
signal-to-noise ratio (SNR), or otherwise acceptable sig-
nal quality based on listening according tomultiple beam
directions).
[0071] The wireless communications system 100 may
support techniques for determining a provisioned route
beam list based on sensor measurements obtained at a
first base station 105. The first base station 105 may
determine a predicted route for a UE 115 based on
obtained sensor measurements. The first base station
105 may determine, for each set of communication
beams (e.g., transmit beams, receive beams, or both)
associated with a provisioned base station 105 along the
predicted route, a subset of relevant beams based on the
obtained sensor measurements. The first base station
105 may generate the provisioned route beam list based
on each subset of beams and transmit one or more
messages including the provisioned route beam list
(e.g., for a specific base station 105 or for multiple base
stations 105) to the provisioned base stations 105 along
the predicted route.
[0072] The provisioned base stations 105may receive
the one or more messages and may transmit ACK mes-
sages to thefirst basestation105viaabackhaul interface
(e.g.,Xn interface) if amessage including theprovisioned
route beam list is successfully received. The provisioned
base stations 105maydeactivate communication beams
not included in the provisioned route beam list and may
perform beamforming operations (e.g., including beam
sweeping operations) using the communication beams
included in the provisioned route beam list. Based on the
beam sweeping procedures, the provisioned base sta-
tions 105 may select communication beams to use to
communicate with a UE 115.
[0073] FIG. 2 illustrates an example of a wireless com-
munications system 200 that supports sensor-based
determination of a provisioned route beam list in accor-
dance with aspects of the present disclosure. In some
examples, thewireless communications system200may
implement aspects of awireless communications system
100. The wireless communications system 200 may in-
clude a UE 115-a, which may be an example of a UE 115
as described with respect to FIG. 1. The wireless com-
munications system 200 may also include base stations
105-a and 105-b, which may be examples of base sta-
tions 105 as described with respect to FIG. 1. The base
stations 105-a and 105-b may communicate with each
other using backhaul interfaces 220-a and 220-b, as
described with respect to FIG. 1. Each base station
105-a and 105-bmay use a set of communication beams

205 to serve a respective cell 210-a and 210-b.
[0074] The base station 105-a may communicate with
a UE 115-a using the set of communication beams 205
when the UE‑115-a is positioned within the cell 210-a.
The base station 105-a may perform beam sweeping
procedures in order to select a beam from the set of
beams 205 for communication with the UE 115-a. For
example, the base station 105-a may evaluate multiple
beams 205 serving the cell 210-a (e.g., beam 205-a,
beam 205-b, beam 205-c, beam 205-d, and beam 205-
e) during a beam sweeping procedure and determine to
useaspecific communicationbeam(e.g., beam205-b) to
communicate with the UE 115-a. The determined com-
munication beammay be used by the base station 105-a
to transmit signals to the UE 115-a, receive signals from
the UE 115-a, or both. However, if the number of beams
205 configured for a cell 210 is relatively large (e.g.,
above a threshold number of beams), beam sweeping
procedures may involve significant power consumption
based on the processing overhead and latency asso-
ciated with testing communication metrics for the rela-
tively large number of beams 205.
[0075] In some wireless communications systems
200, the network (e.g., a wireless communications net-
work including the base station 105-a and the base
station 105-b) may effectively reduce a power consump-
tion and intercell interference across the network by
predicting the route of a UE 115 using one or more
sensors, such as sensors 225. The base station 105-a
may be equipped with one or more sensors 225, such as
a camera assistance sensor, a radar support sensor, a
positioningsystemsensor, or anycombinationof theseor
other similar sensors. The base station 105-amay obtain
sensor measurements from sensors 225, indicating in-
formation such as traffic flow, pedestrian traffic, geo-
graphic information (e.g., location of roads, crosswalks,
buildings), or any other information related to sensor
measurements, the proximate environment, UE interac-
tions, or a combination thereof. The base station 105-a
may also obtain information relating to a coverage pat-
tern for a neighboring base station 105, such as the base
station 105-b, from the network or based on sensor
measurements. The coverage pattern of the neighboring
base station 105-bmay include the geographic coverage
of the set of beams 205 associated with the base station
105-b, for example, on a per-beam basis. The coverage
pattern for the base station 105-b may include the geo-
graphic area covered by each of beam 205-f, beam 205-
g, beam205-h, beam205-i, beam205-j, andbeam205-k.
[0076] The obtained sensor measurements may be
used-for example, in conjunctionwith amachine learning
algorithm and the coverage pattern of the neighboring
base station 105-b-to determine a predicted route for a
UE such as the UE 115-a. For example, based on the
obtained sensor measurements, the base station 105-a
may determine that the base station 105-b lies along the
predicted route for theUE115-a. Further, thebasestation
105-a may determine which beams of the set of beams
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205 associated with the base station 105-b overlap with
the predicted route for the UE 115-a. Accordingly, the
base station 105-a may provision the base station 105-b
with a specific set of beams 205 for communicating with
the UE 115-a moving according to the predicted route.
[0077] In some examples, the base station 105-a may
predict a specific route for aUE115-a or a set of UEs 115.
In some other examples, the base station 105-a may
predict one or more areas or regions in which a UE 115-a
or UEs 115may likely be located. For example, based on
obtained sensormeasurements, such as global position-
ing system (GPS) data or other positioning information
that shows a relatively large number of UEs 115 in the
direction of beams 205-f, 205-g, and 205-h, the base
station 105-a may predict that the UE 115-a may be
located in the direction of beams 205-f, 205-g, and
205-h. Because beams 205-f, 205-g, and 205-h overlap
with the predicted location of the UE 115-a (e.g., a pre-
dicted route, a predicted region), the base station 105-a
mayadd the subset of beams205-f, 205-g, and205-h to a
provisioned beam list 230. Beams205-i, 205-j, and 205-k
may not be added to the provisioned beam list 230 if the
geographic coverage areas of each of the beams 205-i,
205-j, and 205-k do not overlap with the predicted loca-
tion of theUE115-a. In somecases, the base station 105-
a may determine a predicted location (e.g., predicted
route, predicted region) for the UE 115-a that corre-
sponds to multiple neighboring cells 210 (e.g., asso-
ciated with more than one neighboring base station
105). In such an example, the base station 105-a may
add provisioned beams for multiple cells 210 (e.g., along
apredicted route) to amessage including theprovisioned
beam list 230, asdescribed in furtherdetailwith reference
to FIG. 4.
[0078] The base station 105-a may send a message
that includes the provisioned beam list 230 to the base
station 105-b via a backhaul interface 220-a (e.g., an Xn
interface). The message may include multiple fields in-
dicating values associatedwith the provisioned beam list
230. For example, themessagemay include a field or set
of fields indicating a list of cell identifiers for the cells 210
associated with base stations 105 provisioned by the
base station 105-a (e.g., including the cell identifier for
the cell 210-b served by the base station 105-b). The
message may further include a field or set of fields
indicating the provisioned beams 205 associated with
eachprovisioned cell (e.g., beams205-f, 205-g, and205-
h for the cell 210-b). The message may indicate the
provisioned beams 205 using beam identifiers, beam
directions, precoding information, or any combination
thereof.
[0079] In some cases, the base station 105-a may
transmit the message including the provisioned beam
list 230 when a handover to the base station 105-b has
been triggered. In some such cases, the UE identifier of
theUE115associatedwith thehandoverprocedure (e.g.,
theUE identifier of theUE115-amoving from thecell 210-
a to the cell 210-b) may be included as a field in the

message. In some other cases, the base station 105-a
may transmit the message including the provisioned
beam list 230 when an update occurs, such as an update
to RRM information for the base station 105-a, the base
station 105-b, or both. The sensor measurements ob-
tained at the base station 105-a may change, for exam-
ple, and instead of indicating that UEs 115 are commonly
located on the side of the base station 105-b with beams
205-f, 205-g, and 205-h, the sensor measurements may
indicate thatUEsare commonly located in thedirection of
beams 205-i and 205-j. In some such cases, the base
station 105-a may update RRM information and transmit
the message including an updated provisioned beam list
230 based on updating the RRM information associated
with the cell 210-b.
[0080] The base station 105-b may receive the mes-
sage including the provisioned beam list 230 and may
transmit an ACK message 235 to the base station 105-a
in response via a backhaul interface 220-b (e.g., an Xn
interface). The ACKmessage 235may be an example of
a hybrid automatic repeat request (HARQ) ACK mes-
sage or anothermessage indicating successful receipt of
the message including the provisioned beam list 230.
The base station 105-b may deactivate beams not in-
cluded in the provisioned beam list 230, such as beams
205-i, 205-j, and 205-k. The base station 105-b may
perform beam sweeping procedures using the beams
205-f, 205-g, and205-h included in the provisionedbeam
list 230 (e.g., a provisioned route beam list). In some
cases, the base station 105-bmay performbeamsweep-
ing procedures according to an order indicated in the
provisioned routebeam list. For example, thebeamsmay
be included in the provisioned route beam list according
to the order: beam 205-h, beam 205-g, beam 205-f (e.g.,
due to the predicted mobility of the UE 115-a). Based on
this order, the base station 105-b may perform a beam
sweeping procedure using beams corresponding to a
similar direction as beam 205-h first. The base station
105-b may select beam 205-h and may initially commu-
nicate with the UE 115-a using beam 205-h. As the UE
115-a moves along a path (e.g., a predicted route), the
base station 105-b may switch to using a next beam on
the list, beam205-g (e.g., if oneormorequalitymetrics for
beam205-h fail to satisfy a threshold, one ormore quality
metrics for beam 205-g satisfy a threshold, one or more
quality metrics for beam 205-g satisfy a comparison
criteria as compared to one or more quality metrics for
beam 205-h, or some combination thereof).
[0081] Based on the results of the beam sweeping
procedure, the base station 105-b may select a beam
205 (e.g., beam 205-g) as the beam to use to commu-
nicate with the UE 115-a. By performing beam sweeping
procedures according to the provisioned beam list 230,
the base station 105-b may check beams 205 from the
subset of beams 205 included in the provisioned beam
list 230 as opposed to a full set of beams 205 for the base
station 105-b, which may reduce a power consumption
and processing latency associated with beamforming at
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the base station 105-b. Once the base station 105-b
selects a beam 205, such as the beam 205-g, based
on the beamsweeping procedures, the base station 105-
bmay communicatewith theUE115-a using the selected
beam 205-g.
[0082] In some examples, the base station 105-a may
determine a provisioned set of beams for the cell 210-a
(e.g., as well as one or more neighboring cells 210). For
example, the base station 105-a may determine that
beams 205-a, 205-b, and 205-c correspond to a pre-
dicted route for the UE 115-a. Additionally, the predicted
route carries over into the cell 210-b and corresponds to
beams 205-h, 205-g, and 205-f in the cell 210-b. Accord-
ingly, the base station 105-a may activate beams 205-a,
205-b, and 205-c for beamforming procedures with the
UE 115-a and may transmit the message including the
provisioned beam list 230 to the base station 105-b, such
that the base station 105-b activates beams 205-h, 205-
g, and 205-f for beamforming procedures with the UE
115-a (e.g., upon handover of the UE 115-a from the first
cell 210-a to the second cell 210-b).
[0083] FIG. 3 illustrates an example of a wireless com-
munications system 300 that supports sensor-based
determination of a provisioned route beam list in accor-
dance with aspects of the present disclosure. The wire-
less communications system 300 may implement as-
pects of a wireless communications system 100 or
200. For example, the wireless communications system
300may include a UE 315-a and a UE 315-b, which may
be examples of vehicles (e.g., smart vehicles), such as
buses or cars, and which may be examples of the UEs
115 as described with reference to FIGs. 1 and 2. The
wireless communications system 300may also include a
base station 105-c, which may be an example of a base
station 105 as described with reference to FIGs. 1 and 2.
A sensor 325may be implemented at a base station 105,
as a functional component in communication with a base
station 105, or otherwise coupledwith a base station 105.
[0084] The base station 105-c may be equipped with
one or more sensors 325 that are capable of detecting
UEs 315 (e.g., such as the UEs 315-a and 315-b), de-
termining mobility information about the detected UEs
315, or both. In some examples, a sensor 325 may
include a camera that identifies the UEs 315 and is used
to determineaposition, velocity, or both of theUEs315.A
sensor 325mayadditionally or alternatively include radar
equipment, lidar equipment, or both to determine a posi-
tion and velocity of the UEs 315. A sensor 325 may
additionally or alternatively include GPS equipment that
may be used to determine a position and velocity of the
UEs315 (e.g., basedonGPSdata received from theUEs
315). A sensor 325 may additionally or alternatively in-
clude signal processing components that enable the
base station 105-c to determine a position of the UEs
315 based on determining a time of arrival (TOA) and
direction of arrival (DOA) of signals transmitted from the
UEs 315, the direction of the beams selected for com-
municationwith theUEs 315, or both. In someexamples,

a sensor 325 may include any combination of sensing
equipment, among other examples, where equipment
that serves similar purposes (e.g., redundant equipment)
and is included in the sensor 325may be used to refine a
position estimate, velocity estimate, or both for the UEs
315.
[0085] In some examples, in addition or alternative to
obtaining position and velocity for the UEs 315 from the
sensors 325, the base station 105-c may obtain geo-
graphic information, temporal information, or both. For
example, a sensor 325 may obtain street layouts, auto-
mobile traffic patterns for a time of day (e.g., the base
station105-cmaydetermine that theUEs315are likely to
follow thehighest traveled route for that timeof day), road
closures, current traffic information, or any combination
thereof. In some examples, the base station 105-c may
use the position and velocity information determined for
the UEs 315 in combination with the determined geo-
graphic information, temporal information, or both to
determine a predicted route for one or more UEs 315,
as described in more detail with reference to FIG. 4. In
some other examples, the base station 105-c may use
the obtained sensor measurements to determine which
beams of a neighboring base station to add to a provi-
sioned route beam list, based on the output of a machine
learning algorithm 335.
[0086] In some examples, the base station 105-c may
be aware of neighboring base station deployment. For
example, the base station 105-c may receive cell loca-
tions, cell ranges, interfering objects per cell, beam cov-
erages, or any combination thereof from the network.
Regarding beam coverages, the base station 105-c may
use a machine learning algorithm 335 to determine a
coverage pattern on a per-beam basis. That is, the base
station 105-c may determine a coverage area of each
beam of a set of beams supported by one or more of its
neighboring base stations. The base station 105-c may
use the machine learning algorithm 335 to determine
which beams of the neighboring base stations may be
added to a provisioned route beam list. The machine
learning algorithm335may be trained to use a position of
theUEs315, a velocity of theUEs315, adirection that the
UEs 315may be headed, temporal traffic patterns, street
layouts, road closures, current traffic information, or any
combination thereof. The base station 105-c may input
one or more of these parameters into the machine learn-
ing algorithm 335. The machine learning algorithm 335
may leverage knowledge of the beam coverage of neigh-
boring cells to determine which beams cover geographic
areas where the UEs 315 may be projected to move. For
example, based on pedestrian traffic 330, the street
layout, and the traffic pattern, the machine learning algo-
rithm 335 may generate a result indicating a first set of
beams, associated with a neighboring base station,
pointing towards the road theUE315-a is traveling along.
Thebase station 105-cmayalsodetermine that a second
set of beams associatedwith the samebase station point
away from the road and therefore may be underutilized
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because the second subset of beams may not overlap
with the predicted route. Accordingly, the base station
105-c may determine to add the first set of beams to a
provisioned route beam list and may refrain from adding
the second set of beams to the provisioned route beam
list.
[0087] In some examples, the machine learning algo-
rithm 335 is a pre-trained model, a reinforced learning
model (e.g., a model that is refined during operation), a
federated learning model (e.g., a model that is updated
based on feedback from a large quantity of UEs), or a
combination thereof. In some examples, the machine
learning algorithm 335 may include an artificial neural
network that is used tomodel the trajectory of the UEs. In
someexamples, availablenetwork information, suchasa
road network, may be used to prune the artificial neural
network. Additionally or alternatively, available mobility-
based traffic informationmaybeused topre-condition the
artificial neural network. In some examples, procedures
for training the artificial neural networkmay include using
backhaul communications to confirm a predicted trajec-
tory of the UEs. In some examples, the artificial neural
network is distributed among base stations such as the
base station 105-c.
[0088] FIG. 4 illustrates an example of a wireless com-
munications system 400 that supports sensor-based
determination of a provisioned route beam list in accor-
dance with aspects of the present disclosure. The wire-
less communications system 400 may include multiple
base stations 405 and aUE415,whichmay be examples
of base stations 105 and a UE 115, respectively, as
described with reference to FIGs. 1 through 3. The base
stations 405may each be associatedwith a set of beams
435 that the base stations 405 may use to communicate
with the UE 415 when the UE 415 is positioned within a
respective coverage area of beams 435, as similarly
described with reference to FIG. 2. Also, the base sta-
tions 405 may communicate with one another and a
network entity using backhaul interfaces 420 (e.g., Xn
interfaces), as similarly described with reference to FIG.
2. The UE 415 may be an example of a smart vehicle
(e.g., a car), a personal electronic device, or any other
wireless communication device.
[0089] A network of base stations 405 may be de-
ployed to cover a geographic region. Each base station
405 may be associated with a set of beams 435, where
each beam 435 covers a geographic area. The UE 415
may enter a cell 410-a served by the base station 405-a.
The base station 405-a may be equipped with one or
more sensors 425, as similarly described with reference
to FIG. 3. The base station 405-a may be aware of the
deployment of neighboring base stations 405, such as
the location of a neighboring cell served by a base station
405, a neighboring cell’s range, interfering objects in a
cell, beamcoverage of a cell, or any combination thereof.
For example, each of the base stations 405 may deter-
mine various cells (e.g., boundaries of their cells, cell
ranges) based on data obtained using network informa-

tion, attached sensing equipment, channel information
reported by UEs such as the UE 415, or any combination
thereof. For example, the base station 405-emay identify
ablockage440usingasensor suchasacameraorbased
on signaling with one or more UEs 415. For example, the
base station 405-e may identify the blockage 440 based
on determining thatUEs on the other side of the blockage
440are losinga connectionwith thebase station405-eor
reporting that the channel quality is relatively poor (e.g.,
below a threshold quality metric). The base stations 405
may send information regarding the boundaries of their
cells to each other or to another network entity via back-
haul interfaces 420 (e.g., Xn interfaces). The network
entity or the base station 405-a may use the information
to determine a coverage pattern for the network of base
stations 405, identifying which base stations 405 cover
which regions of a larger geographic area. A coverage
pattern may thus include multiple cells associated with
corresponding base stations. The network entity or the
base station 405-a may also determine the coverage
pattern on a per-beam basis. That is, the network entity
or the base station 405-amay determine coverage areas
for individual beams435 thatmake up themultiple sets of
beams 435 supported by the base stations 405.
[0090] The base station 405-a may compare a pre-
dicted route430with the coveragepatterndetermined for
the network of base stations 405-e.g., by overlaying the
predicted route 430 over the coverage pattern or other-
wise associating the predicted route 430 with coverage
areas for one or more beams 435. Thus, the base station
405-a may determine which cells 410 served by which
base stations 405 the UE 415 may be projected to travel
through. The base stations 405 of these cells 410, such
as the base station 405-b, the base station 405-c and the
base station 405-d, may be provisioned by the base
station 405-a. For example, the base station 405-a
may add the beams 435 that have geographic coverage
areas that overlap with the predicted route 430 of the UE
415 to a provisioned route beam list andmay transmit the
provisioned route beam list to the provisioned base sta-
tions 405 (e.g., base stations 405-b, 405-c, and 405-d).
[0091] In some cases, the base station 405-a may
determinewhich beams435 of provisioned base stations
405-b, 405-c, and 405-d overlap with the predicted route
430 of the UE 415. The base station 405-a may use
sensor measurements obtained by one or more sensors
425 and a machine learning algorithm to determine that
beams 435-a and 435-b associated with the base station
405-b may be added to the provisioned route beam list.
Additionally or alternatively, beams 435-g and 435-f,
associated with the base station 405-c may also be
added to the provisioned route beam list, and beams
435-k and 435-l may also be added to the provisioned
routebeam list.Asdescribed in further detail inFIG.2, the
base station 405-amay transmit amessage that includes
the provisioned route beam list to the base stations 405-
b, 405-c and 405-d via backhaul interfaces 420-a, 420-b,
and 420-c respectively. In some examples, the base
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station 405-a may transmit a message including the
provisioned beams 435 for each of the provisioned base
stations 405 with cell identifiers indicating the cell 410
corresponding to each provisioned beam 435. In some
other examples, the base station 405-a may transmit
base station-specific (e.g., cell-specific) messages in-
cluding the provisioned beams 435 for a specific cell
410, such that a different message is transmitted to each
of the base stations 405-b, 405-c, and 405-d. Upon
receipt of the message, the base stations 405-b, 405-
c, and 405-dmay transmit anACKmessage via backhaul
interfaces 420-a, 420-b, and 420-c to indicate the base
stations 405 successfully received the message. In ad-
dition, the base station 405-b may deactivate the beams
that are not included in the provisioned route beam list,
such as beams 435-c, 435-d, and 435-e. Similarly, the
base station 405-c may deactivate beams 435-h, 435-i,
and 435-j. These beams may not have been included in
the provisioned route beam list because the geographic
coverage area of such beams 435 do not overlapwith the
predicted route 430 of the UE 415.
[0092] In some examples, the base station 405-a may
not have provisioned one or more neighboring base
stations, such as the base station 405-f, because the
predicted route 430 of the UE 415 does not pass through
the cell served by the base station 405-f. In some such
examples, the base station 405-a may not transmit the
messagewith the provisioned route beam list to the base
station 405-f. Additionally, based on the detected block-
age 440 (e.g., detected using one or more sensors 425),
the base station 405-a may determine that the cell 410-e
for the base station 405-e is blocked from covering the
predicted route 430. Accordingly, the base station 405-a
may refrain from provisioning the base station 405-e with
any beams 435 associated with the predicted route 430.
[0093] The base stations 405-b, 405-c, and 405-dmay
perform beam sweeping procedures on the beams 435
included in the provisioned route beam list andmay each
select abeam435 touse to communicatewith theUE415
as the UE 415 travels along the predicted route 430.
Using the provisioned route beam list may improve effi-
ciency and decrease power consumption and interfer-
ence within the network because each base station 405
may evaluate a lesser quantity of beams when perform-
ing beam sweeping procedures.
[0094] FIG. 5 illustrates an example of a process flow
500 that supports sensor-based determination of a provi-
sioned route beam list in accordance with aspects of the
present disclosure. In some examples, the process flow
500 may implement aspects of a wireless communica-
tions system 100, a wireless communications system
200, a wireless communications system 300, or a wire-
less communications system 400 as described with re-
ference to FIGs. 1 through 4. The process flow 500 may
include a UE 115-b and base stations 105-d and 105-e,
which may be examples of a UE and base stations as
described with respect to FIGs. 1 through 4. Alternative
examples of the following may be implemented, where

some processes are performed in a different order than
described or are not performed at all. In some cases,
processes may include additional features not men-
tioned below, or further processes may be added.
[0095] At 505, the base station 105-d may obtain sen-
sor measurements using one or more sensors. For ex-
ample, the base station 105-d may be equipped with-or
otherwise coupled to-the one or more sensors. The base
station 105-d may input the obtained sensor measure-
ments into a machine learning algorithm, which may
output predictive information associated with the move-
ment of the UE 115-b. The predictive information may be
apredicted route for theUE115-bdeterminedby thebase
station105-d.For example, basedon thepredicted route,
the UE 115-bmay pass through a cell served by the base
station 105-e, where the base station 105-e may be
associatedwith a set of beams that cover the geographic
area of the cell. The base station 105-d may determine a
subset of the set of beams associated with the base
station 105-e that overlap with the predicted route of
the UE 115-b. In some cases, the predicted route may
be specific to the UE 115-b. In some other cases, the
predicted route may be common across multiple UEs
115.
[0096] At 510, the base station 105-d may generate a
list of communication beams (e.g., a provisioned route
beam list), by adding the subset of the set of beams
associated with the UE 115-b (e.g., the predicted route
of theUE115-b, a predicted positioningor area for theUE
115-b) to the list of communication beams.
[0097] At 515, the base station 105-d may transmit a
message that includes the generated list of communica-
tion beamsandan identifier of the cell associatedwith the
base station 105-e to the base station 105-e. The mes-
sage may be transmitted via a backhaul interface be-
tween the base station 105-d and the base station 105-e.
[0098] In some cases, the base station 105-d may
generate a second list of communication beams asso-
ciated with a second cell served by a third base station
(not shown). Similar to the first list of communication
beams, the base station 105-d may determine that the
predicted route of the UE 115-b may pass through the
second cell served by the third base station. Accordingly,
the base station 105-dmaydetermine a second subset of
the second set of beams associated with the second cell
and may generate the second list of communication
beamsbyadding thesecondsubset of beamsassociated
with the second cell to the list. In some examples, the
base station 105-d may add the second list of commu-
nication beams to themessage transmitted at 515 and-in
addition to transmitting the message to the base station
105-e-may also transmit the message to the third base
station (not shown). In some other examples, the base
station105-dmaygenerateasecond, separatemessage
that includes the second list of communication beams
(e.g., specific to the cell served by the third base station)
and may transmit the second message to the third base
station.
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[0099] In some cases, the UE 115-b may trigger a
handover from the base station 105-d to the base station
105-e. In some such cases, the base station 105-d may
transmit the message based on the triggering of the
handover. The base station 105-d may include an identi-
fier of theUE 115-b in themessage (e.g., to associate the
provisioned beams with a specific UE 115 being handed
over from the base station 105-d to the base station 105-
e). In some other cases, the base station 105-d may
determine that RRM information is to be updated for
the cell associated with the base station 105-e (e.g.,
based on the obtained sensormeasurements). The base
station 105-d may transmit the message to the base
station 105-e based on the updating of the RRM informa-
tion.
[0100] At 520, the base station 105-e may transmit, in
response to the base station 105-d, an ACK message
indicating successful receipt of the list of communication
beams. In some cases, the base station 105-e may also
be equipped with sensors and may perform its own
sensor measurements. The base station 105-e may de-
termine a different subset of the set of beams associated
with the base station 105-e based on the sensor mea-
surements obtained by the base station 105-e and the
message received from the base station 105-d. The base
station105-emaydetermine touse thedifferent subset of
the set of beams associated with the base station 105-e
as opposed to the first subset of beams received from the
base station 105-d. For example, the base station 105-e
may perform sensormeasurements itself and, combined
with the message received from the base station 105-d
that includes a provisioned route beam list, the base
station 105-e may determine a second subset of the
set of beams associated with the base station 105-e.
The base station 105-emay use the second subset of the
set of beams, determined based on the sensor measure-
ments obtained by sensors associated with the base
station 105-e, as opposed to the first subset of beams
associatedwith the received provisioned route beam list.
[0101] At 525, the base station 105-emay deactivate a
second subset of beams. For example, the second sub-
set of the set of beams associated with the base station
105-e may include beams that were not on the list of
communication beams received from the base station
105-d. That is, the base station 105-emay deactivate the
beams not included in the first subset of the set of beams
associated with the base station 105-e and indicated in
the provisioned route beam list.
[0102] At 530, in some cases, the base station 105-e
may perform a beam sweeping procedure using the
subset of the set of communication beams indicated by
the base station 105-d (e.g., in the provisioned route
beam list). In some other cases, the base station 105-e
may perform the beam sweeping procedure using a
second subset of the set of communication beams de-
terminedbasedonsensormeasurementsobtainedat the
base station 105-e and the provisioned route beam list.
[0103] At 535, the base station 105-e may select a

beam for communication with the UE 115-b from the
subset of the set of communication beams and based
on the results of the beams sweeping procedure.
[0104] At 540, the base station 105-e may communi-
cate with the UE 115-b using the selected beam from the
subset of the set of communication beams.
[0105] FIG. 6 shows a block diagram 600 of a device
605 that supports sensor-based determination of a provi-
sioned route beam list in accordance with aspects of the
presentdisclosure.Thedevice605maybeanexampleof
aspects of a base station 105 as described herein. The
device 605may include a receiver 610, a transmitter 615,
and a communications manager 620. The device 605
mayalso include a processor. Each of these components
may be in communication with one another (e.g., via one
or more buses).
[0106] The receiver 610 may provide a means for
receiving information such as packets, user data, control
information, or any combination thereof associated with
various information channels (e.g., control channels,
data channels, information channels related to sensor-
based determination of a provisioned route beam list).
Informationmaybepassedon toother componentsof the
device605. The receiver 610mayutilize a single antenna
or a set of multiple antennas.
[0107] The transmitter 615 may provide a means for
transmitting signals generated by other components of
the device 605. For example, the transmitter 615 may
transmit information such as packets, user data, control
information, or any combination thereof associated with
various information channels (e.g., control channels,
data channels, information channels related to sensor-
based determination of a provisioned route beam list). In
some examples, the transmitter 615 may be co-located
with a receiver 610 in a transceiver module. The trans-
mitter 615may utilize a single antenna or a set ofmultiple
antennas.
[0108] The communications manager 620, the recei-
ver 610, the transmitter 615, or various combinations
thereof or various components thereof may be examples
ofmeans for performingvariousaspects of sensor-based
determination of a provisioned route beam list as de-
scribed herein. For example, the communications man-
ager 620, the receiver 610, the transmitter 615, or various
combinations or components thereof may support a
method for performing one or more of the functions
described herein.
[0109] In some examples, the communications man-
ager 620, the receiver 610, the transmitter 615, or various
combinations or components thereof may be implemen-
ted in hardware (e.g., in communications management
circuitry). The hardware may include a processor, a
digital signal processor (DSP), an application-specific
integrated circuit (ASIC), a field-programmable gate ar-
ray (FPGA) or other programmable logic device, a dis-
crete gate or transistor logic, discrete hardware compo-
nents, or any combination thereof configured as or other-
wise supporting a means for performing the functions
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described in the present disclosure. In someexamples, a
processor and memory coupled with the processor may
be configured to perform one or more of the functions
described herein (e.g., by executing, by the processor,
instructions stored in the memory).
[0110] Additionally or alternatively, in some examples,
the communications manager 620, the receiver 610, the
transmitter 615, or various combinations or components
thereof may be implemented in code (e.g., as commu-
nications management software or firmware) executed
by a processor. If implemented in code executed by a
processor, the functions of the communicationsmanager
620, the receiver 610, the transmitter 615, or various
combinations or components thereof may be performed
by a general-purpose processor, a DSP, a central pro-
cessing unit (CPU), an ASIC, an FPGA, or any combina-
tion of these or other programmable logic devices (e.g.,
configured as or otherwise supporting a means for per-
forming the functions described in the present disclo-
sure).
[0111] In some examples, the communications man-
ager 620 may be configured to perform various opera-
tions (e.g., receiving, monitoring, transmitting) using or
otherwise in cooperation with the receiver 610, the trans-
mitter 615, or both. For example, the communications
manager 620 may receive information from the receiver
610, send information to the transmitter 615, or be inte-
grated in combination with the receiver 610, the trans-
mitter 615, or both to receive information, transmit infor-
mation, or perform various other operations as described
herein.
[0112] The communications manager 620 may sup-
port wireless communications at a first base station in
accordance with examples as disclosed herein. For ex-
ample, the communications manager 620 may be con-
figured as or otherwise support a means for obtaining a
sensor measurement using one or more sensors at the
first base station. The communications manager 620
may be configured as or otherwise support a means
for generating a list of communication beams associated
with a cell based on the sensor measurement, the cell
being configuredwith a set of communication beams and
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell. The commu-
nications manager 620 may be configured as or other-
wise support a means for transmitting, to a second base
station serving the cell, a message including the list of
communication beams and a cell identifier for the cell.
[0113] Additionally or alternatively, the communica-
tions manager 620 may support wireless communica-
tions at a first base station in accordance with examples
as disclosed herein. For example, the communications
manager 620may be configured as or otherwise support
a means for serving a cell using a set of communication
beams configured at the first base station. The commu-
nications manager 620 may be configured as or other-
wise support a means for receiving, from a second base
station, a message including a list of communication

beams and a cell identifier for the cell, the list of commu-
nication beams indicating a subset of the set of commu-
nication beams for the cell. The communications man-
ager 620 may be configured as or otherwise support a
means for communicating with a UE using the subset of
the set of communication beams based on the message
including the list of communication beams.
[0114] By including or configuring the communications
manager 620 in accordance with examples as described
herein, the device 605 (e.g., a processor controlling or
otherwise coupled to the receiver 610, the transmitter
615, the communicationsmanager 620, or a combination
thereof)may support techniques for reducing processing
overhead associated with determining beams for com-
munication (e.g., during a handover process). For exam-
ple, a base station may predict a route of a UE and may
provision one or more neighboring base stations with
subsets of communication beams to use for communica-
tions with the UE. Reducing the number of beams to use
for beamforming operations at one or more neighboring
base stations may reduce the processing overhead and
latency associated with beamforming operations at the
one or more neighboring base stations.
[0115] FIG. 7 shows a block diagram 700 of a device
705 that supports sensor-based determination of a provi-
sioned route beam list in accordance with aspects of the
presentdisclosure.Thedevice705maybeanexampleof
aspects of a device 605 or a base station 105 as de-
scribed herein. The device 705 may include a receiver
710, a transmitter 715, and a communications manager
720. The device 705may also include a processor. Each
of these components may be in communication with one
another (e.g., via one or more buses).
[0116] The receiver 710 may provide a means for
receiving information such as packets, user data, control
information, or any combination thereof associated with
various information channels (e.g., control channels,
data channels, information channels related to sensor-
based determination of a provisioned route beam list).
Informationmaybepassedon toother componentsof the
device705. The receiver 710mayutilize a single antenna
or a set of multiple antennas.
[0117] The transmitter 715 may provide a means for
transmitting signals generated by other components of
the device 705. For example, the transmitter 715 may
transmit information such as packets, user data, control
information, or any combination thereof associated with
various information channels (e.g., control channels,
data channels, information channels related to sensor-
based determination of a provisioned route beam list). In
some examples, the transmitter 715 may be co-located
with a receiver 710 in a transceiver module. The trans-
mitter 715may utilize a single antenna or a set ofmultiple
antennas.
[0118] Thedevice 705, or various components thereof,
may be an example of means for performing various
aspects of sensor-based determination of a provisioned
route beam list as described herein. For example, the
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communicationsmanager720may includeasensor725,
a list generation component 730, a list transmission
component 735, a cell serving component 740, a list
reception component 745, a communication component
750, or any combination thereof. The communications
manager 720 may be an example of aspects of a com-
munications manager 620 as described herein. In some
examples, the communications manager 720, or various
components thereof, may be configured to perform var-
ious operations (e.g., receiving,monitoring, transmitting)
using or otherwise in cooperation with the receiver 710,
the transmitter 715, or both. For example, the commu-
nicationsmanager 720may receive information from the
receiver 710, send information to the transmitter 715, or
be integrated in combination with the receiver 710, the
transmitter 715, or both to receive information, transmit
information, or perform various other operations as de-
scribed herein.
[0119] The communications manager 720 may sup-
port wireless communications at a first base station in
accordance with examples as disclosed herein. The
sensor 725 may be configured as or otherwise support
ameans for obtaininga sensormeasurement (e.g., using
one or more sensors) at the first base station. The list
generation component 730 may be configured as or
otherwise support a means for generating a list of com-
munication beams associated with a cell based on the
sensormeasurement, the cell being configuredwith a set
of communication beams and the list of communication
beams indicating a subset of the set of communication
beams for the cell. The list transmission component 735
may be configured as or otherwise support a means for
transmitting, to a second base station serving the cell, a
message including the list of communication beams and
a cell identifier for the cell.
[0120] Additionally or alternatively, the communica-
tions manager 720 may support wireless communica-
tions at a first base station in accordance with examples
asdisclosedherein. Thecell servingcomponent 740may
be configured as or otherwise support a means for ser-
ving a cell using a set of communication beams config-
ured at the first base station. The list reception compo-
nent 745 may be configured as or otherwise support a
means for receiving, from a second base station, a mes-
sage including a list of communication beams and a cell
identifier for the cell, the list of communication beams
indicatinga subset of the set of communication beams for
the cell. The communication component 750 may be
configured as or otherwise support a means for commu-
nicating with a UE using the subset of the set of commu-
nicationbeamsbasedon themessage including the list of
communication beams.
[0121] FIG. 8 shows a block diagram 800 of a commu-
nications manager 820 that supports sensor-based de-
termination of a provisioned route beam list in accor-
dance with aspects of the present disclosure. The com-
municationsmanager 820maybeanexample of aspects
of a communications manager 620, a communications

manager 720, or both, as described herein. The commu-
nications manager 820, or various components thereof,
may be an example of means for performing various
aspects of sensor-based determination of a provisioned
route beam list as described herein. For example, the
communicationsmanager820may includeasensor825,
a list generation component 830, a list transmission
component 835, a cell serving component 840, a list
reception component 845, a communication component
850, an acknowledgment reception component 855, a
route predictor component 860, a handover component
865, a radio resource component 870, an acknowledg-
ment transmission component 875, a beam deactivation
component 880, or any combination thereof. Each of
these components may communicate, directly or indir-
ectly, with one another (e.g., via one or more buses).
[0122] The communications manager 820 may sup-
port wireless communications at a first base station in
accordance with examples as disclosed herein. The
sensor 825 may be configured as or otherwise support
a means for obtaining a sensor measurement using one
or more sensors at the first base station. The list genera-
tion component 830 may be configured as or otherwise
support a means for generating a list of communication
beams associated with a cell based on the sensor mea-
surement, the cell being configured with a set of com-
munication beams and the list of communication beams
indicatinga subset of the set of communication beams for
the cell. The list transmission component 835 may be
configured as or otherwise support a means for transmit-
ting, to a second base station serving the cell, amessage
including the list of communication beams and a cell
identifier for the cell.
[0123] In someexamples, the acknowledgment recep-
tion component 855 may be configured as or otherwise
support a means for receiving, from the second base
station and in response to the message including the list
of communication beams, a second message including
an acknowledgment for the list of communication beams.
[0124] In some examples, the route predictor compo-
nent 860 may be configured as or otherwise support a
means for predictinga route for aUEbasedon the sensor
measurement, where the list of communication beams
associated with the cell is generated based on the pre-
dicted route for the UE.
[0125] In some examples, the list generation compo-
nent 830 may be configured as or otherwise support a
means for generating a second list of communication
beamsassociatedwithasecondcell basedon the sensor
measurement, the second cell being configured with a
second set of communication beams and the second list
of communication beams indicating a second subset of
the second set of communication beams for the second
cell, where the message further includes the second list
of communication beams and a second cell identifier for
the second cell and is further transmitted to a third base
station serving the second cell.
[0126] In some examples, the list generation compo-
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nent 830 may be configured as or otherwise support a
means for generating a second list of communication
beamsassociatedwithasecondcell basedon the sensor
measurement, the second cell being configured with a
second set of communication beams and the second list
of communication beams indicating a second subset of
the second set of communication beams for the second
cell. In some examples, the list transmission component
835 may be configured as or otherwise support a means
for transmitting, to a third base station serving the second
cell, a second message including the second list of
communication beams and a second cell identifier for
the second cell.
[0127] In some examples, the handover component
865 may be configured as or otherwise support a means
for triggering handover of a UE on the cell, where the
message including the list of communication beams is
transmitted to the second base station based on the
triggered handover of the UE. In some examples, the
message including the list of communication beams
further includes an identifier of the UE.
[0128] In some examples, the radio resource compo-
nent 870 may be configured as or otherwise support a
means forupdatingRRMinformation for thecell basedon
the sensor measurement, where the message including
the list of communication beams is transmitted to the
secondbase station basedon the updatedRRM informa-
tion for the cell.
[0129] In someexamples, to support generating the list
of communication beams associated with the cell, the list
generation component 830 may be configured as or
otherwise support a means for determining the subset
of the set of communication beams for the cell based on
one or more sensor measurements including the sensor
measurement, mobility information for a UE, historical
beam usage information, historical UE mobility informa-
tion, a location of the cell, a range of the cell, one or more
interfering objects associated with the cell, beam cover-
age information for thecell, amachine learningalgorithm,
or a combination thereof.
[0130] In some examples, the one or more sensors
include a camera assistance sensor, a radar support
sensor, a positioning system sensor, or a combination
thereof. In someexamples, themessage is transmitted to
the second base station via an Xn interface.
[0131] Additionally or alternatively, the communica-
tions manager 820 may support wireless communica-
tions at a first base station in accordance with examples
asdisclosedherein. Thecell servingcomponent 840may
be configured as or otherwise support a means for ser-
ving a cell using a set of communication beams config-
ured at the first base station. The list reception compo-
nent 845 may be configured as or otherwise support a
means for receiving, from a second base station, a mes-
sage including a list of communication beams and a cell
identifier for the cell, the list of communication beams
indicatinga subset of the set of communication beams for
the cell. The communication component 850 may be

configured as or otherwise support a means for commu-
nicating with a UE using the subset of the set of commu-
nicationbeamsbasedon themessage including the list of
communication beams.
[0132] In some examples, the acknowledgment trans-
mission component 875 may be configured as or other-
wisesupport ameans for transmitting, to thesecondbase
station and in response to the message including the list
of communication beams, a second message including
an acknowledgment for the list of communication beams.
[0133] In some examples, the beam deactivation com-
ponent 880 may be configured as or otherwise support a
means for deactivating a second subset of the set of
communication beams based on the list of communica-
tion beams, the second subset of the set of communica-
tion beams being distinct from the subset of the set of
communication beams indicated by the list of commu-
nication beams.
[0134] In some examples, to support communicating
with the UE using the subset of the set of communication
beams, the communication component 850 may be con-
figured as or otherwise support ameans for performing a
beam sweeping procedure using the subset of the set of
communication beams. In some examples, to support
communicating with the UE using the subset of the set of
communication beams, the communication component
850 may be configured as or otherwise support a means
for selecting a communication beam of the subset of the
set of communicationbeams tocommunicatewith theUE
based on the beam sweeping procedure.
[0135] In some examples, the handover component
865 may be configured as or otherwise support a means
for receiving, from the second base station, an indication
to handover the UE on the cell, where the message
including the list of communication beams is received
based on the indication to handover the UE on the cell. In
some examples, the message including the list of com-
municationbeams further includesan identifier of theUE.
[0136] In some examples, the message including the
list of communication beams updates RRM information
for the cell.
[0137] In some examples, the sensor 825 may be
configured as or otherwise support ameans for obtaining
a sensor measurement using one or more sensors at the
first base station. In some examples, the list generation
component 830 may be configured as or otherwise sup-
port ameans for determiningasecondsubset of theset of
communication beams based on the sensor measure-
ment and the message including the list of communica-
tion beams. In some examples, to support communicat-
ing with the UE, the communication component 850may
be configured as or otherwise support a means for com-
municating with the UE using the determined second
subset of the set of communication beams, the second
subset of the set of communication beams including the
subset of the set of communication beams.
[0138] In some examples, the message is received
from the second base station via an Xn interface.
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[0139] FIG. 9 shows a diagram of a system 900 includ-
ing a device 905 that supports sensor-based determina-
tion of a provisioned route beam list in accordance with
aspectsof thepresent disclosure. Thedevice905maybe
anexample of or include the components of a device 605,
a device 705, or a base station 105 as described herein.
The device 905may communicate wirelessly with one or
more base stations 105, UEs 115, or any combination
thereof. The device 905 may include components for bi-
directional voice and data communications including
components for transmitting and receiving communica-
tions, such as a communications manager 920, a net-
work communications manager 910, a transceiver 915,
an antenna 925, a memory 930, code 935, a processor
940, and an inter-station communications manager 945.
These components may be in electronic communication
or otherwise coupled (e.g., operatively, communicatively,
functionally, electronically, electrically) via one or more
buses (e.g., a bus 950).
[0140] The network communications manager 910
may manage communications with a core network 130
(e.g., via one ormorewired backhaul links). For example,
the network communicationsmanager 910maymanage
the transfer of data communications for client devices,
such as one or more UEs 115.
[0141] In some cases, the device 905 may include a
single antenna 925. However, in some other cases the
device 905may havemore than one antenna 925, which
may be capable of concurrently transmitting or receiving
multiple wireless transmissions. The transceiver 915
may communicate bi-directionally, via the one or more
antennas 925, wired, or wireless links as described here-
in. For example, the transceiver 915 may represent a
wireless transceiver and may communicate bi-direction-
ally with another wireless transceiver. The transceiver
915 may also include a modem to modulate the packets,
to provide the modulated packets to one or more anten-
nas 925 for transmission, and to demodulate packets
received from the one or more antennas 925. The trans-
ceiver 915, or the transceiver 915 and one or more
antennas 925, may be an example of a transmitter
615, a transmitter 715, a receiver 610, a receiver 710,
or any combination thereof or component thereof, as
described herein.
[0142] The memory 930 may include random access
memory (RAM) and read-only memory (ROM). The
memory 930 may store computer-readable, computer-
executable code 935 including instructions that, when
executed by the processor 940, cause the device 905 to
perform various functions described herein. The code
935maybestored in a non-transitory computer-readable
medium such as system memory or another type of
memory. In somecases, the code935maynot bedirectly
executable by the processor 940 but may cause a com-
puter (e.g., when compiled and executed) to perform
functions described herein. In some cases, the memory
930 may contain, among other things, a basic input/out-
put system (BIOS) which may control basic hardware or

softwareoperation suchas the interactionwithperipheral
components or devices.
[0143] The processor 940 may include an intelligent
hardware device (e.g., a general-purpose processor, a
DSP, a CPU, a microcontroller, an ASIC, an FPGA, a
programmable logic device, a discrete gate or transistor
logic component, a discrete hardware component, or any
combination thereof). In some cases, the processor 940
may be configured to operate a memory array using a
memory controller. In some other cases, a memory con-
troller may be integrated into the processor 940. The
processor 940 may be configured to execute compu-
ter-readable instructions stored in a memory (e.g., the
memory 930) to cause the device 905 to perform various
functions (e.g., functions or tasks supporting sensor-
based determination of a provisioned route beam list).
For example, the device 905 or a component of the
device 905 may include a processor 940 and memory
930 coupled to the processor 940, the processor 940 and
memory 930 configured to perform various functions
described herein.
[0144] The inter-station communicationsmanager 945
may manage communications with other base stations
105, and may include a controller or scheduler for con-
trolling communicationswithUEs 115 in cooperationwith
other base stations 105. For example, the inter-station
communications manager 945 may coordinate schedul-
ing for transmissions to UEs 115 for various interference
mitigation techniquessuchasbeamformingor joint trans-
mission. In some examples, the inter-station communi-
cations manager 945 may provide an X2 interface within
an LTE/LTE-A wireless communications network tech-
nology to provide communication between base stations
105.
[0145] The communications manager 920 may sup-
port wireless communications at a first base station in
accordance with examples as disclosed herein. For ex-
ample, the communications manager 920 may be con-
figured as or otherwise support a means for obtaining a
sensor measurement using one or more sensors at the
first base station. The communications manager 920
may be configured as or otherwise support a means
for generating a list of communication beams associated
with a cell based on the sensor measurement, the cell
being configuredwith a set of communication beams and
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell. The commu-
nications manager 920 may be configured as or other-
wise support a means for transmitting, to a second base
station serving the cell, a message including the list of
communication beams and a cell identifier for the cell.
[0146] Additionally or alternatively, the communica-
tions manager 920 may support wireless communica-
tions at a first base station in accordance with examples
as disclosed herein. For example, the communications
manager 920may be configured as or otherwise support
a means for serving a cell using a set of communication
beams configured at the first base station. The commu-
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nications manager 920 may be configured as or other-
wise support a means for receiving, from a second base
station, a message including a list of communication
beams and a cell identifier for the cell, the list of commu-
nication beams indicating a subset of the set of commu-
nication beams for the cell. The communications man-
ager 920 may be configured as or otherwise support a
means for communicating with a UE using the subset of
the set of communication beams based on the message
including the list of communication beams.
[0147] By including or configuring the communications
manager 920 in accordance with examples as described
herein, the device 905 may support techniques for re-
duced latency, reduced power consumption, reduced
inter-cell interference, and improved coordination be-
tween base stations within a wireless network.
[0148] In some examples, the communications man-
ager 920 may be configured to perform various opera-
tions (e.g., receiving, monitoring, transmitting) using or
otherwise in cooperation with the transceiver 915, the
one or more antennas 925, or any combination thereof.
Although the communications manager 920 is illustrated
as a separate component, in some examples, one or
more functions described with reference to the commu-
nications manager 920 may be supported by or per-
formed by the processor 940, the memory 930, the code
935, or any combination thereof. For example, the code
935 may include instructions executable by the proces-
sor 940 to cause the device 905 to perform various
aspects of sensor-based determination of a provisioned
route beam list as described herein, or the processor 940
and the memory 930 may be otherwise configured to
perform or support such operations.
[0149] FIG. 10 shows a flowchart illustrating a method
1000 that supports sensor-based determination of a
provisioned route beam list in accordance with aspects
of the present disclosure. The operations of the method
1000 may be implemented by a base station (e.g., a first
base station) or its components as described herein. For
example, the operations of the method 1000 may be
performed by a base station 105 as described with re-
ference to FIGs. 1 through 9. In some examples, a base
station may execute a set of instructions to control the
functional elements of the base station to perform the
described functions. Additionally or alternatively, the
base station may perform aspects of the described func-
tions using special-purpose hardware.
[0150] At 1005, the method may include obtaining a
sensor measurement using one or more sensors at the
first base station. The operations of 1005 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof1005may
be performed by a sensor 825 as described with refer-
ence to FIG. 8.
[0151] At 1010, the method may include generating a
list of communication beamsassociatedwith a cell based
on the sensor measurement, the cell being configured
with a set of communication beams and the list of com-

munication beams indicating a subset of the set of com-
munication beams for the cell. The operations of 1010
may be performed in accordance with examples as dis-
closed herein. In some examples, aspects of the opera-
tions of 1010 may be performed by a list generation
component 830 as described with reference to FIG. 8.
[0152] At 1015, the method may include transmitting,
to a second base station serving the cell, a message
including the list of communication beams and a cell
identifier for the cell. The operations of 1015 may be
performed in accordance with examples as disclosed
herein. In some examples, aspects of the operations of
1015maybeperformedbya list transmission component
835 as described with reference to FIG. 8.
[0153] FIG. 11 shows a flowchart illustrating a method
1100 that supports sensor-based determination of a pro-
visioned routebeam list in accordancewithaspectsof the
present disclosure. The operations of the method 1100
may be implemented by a base station (e.g., a first base
station) or its components as described herein. For ex-
ample, the operations of the method 1100 may be per-
formed by a base station 105as describedwith reference
to FIGs. 1 through 9. In some examples, a base station
may execute a set of instructions to control the functional
elements of the base station to perform the described
functions. Additionally or alternatively, the base station
may perform aspects of the described functions using
special-purpose hardware.
[0154] At 1105, the method may include obtaining a
sensor measurement using one or more sensors at the
first base station. The operations of 1105 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof 1105may
be performed by a sensor 825 as described with refer-
ence to FIG. 8.
[0155] At 1110, the method may include generating a
list of communication beamsassociatedwith a cell based
on the sensor measurement, the cell being configured
with a set of communication beams and the list of com-
munication beams indicating a subset of the set of com-
munication beams for the cell. The operations of 1110
may be performed in accordance with examples as dis-
closed herein. In some examples, aspects of the opera-
tions of 1110 may be performed by a list generation
component 830 as described with reference to FIG. 8.
[0156] At 1115, the method may include triggering
handover of a UE on the cell. The operations of 1115
may be performed in accordance with examples as dis-
closed herein. In some examples, aspects of the opera-
tions of 1115 may be performed by a handover compo-
nent 865 as described with reference to FIG. 8.
[0157] At 1120, the method may include transmitting,
to asecondbasestation serving the cell andbasedon the
triggered handover of the UE, a message including the
list of communication beams and a cell identifier for the
cell. The operations of 1120 may be performed in accor-
dance with examples as disclosed herein. In some ex-
amples, aspects of the operations of 1120 may be per-

5

10

15

20

25

30

35

40

45

50

55



22

41 EP 4 320 911 B1 42

formed by a list transmission component 835 as de-
scribed with reference to FIG. 8.
[0158] FIG. 12 shows a flowchart illustrating a method
1200 that supports sensor-based determination of a
provisioned route beam list in accordance with aspects
of the present disclosure. The operations of the method
1200 may be implemented by a base station (e.g., a first
base station) or its components as described herein. For
example, the operations of the method 1200 may be
performed by a base station 105 as described with re-
ference to FIGs. 1 through 9. In some examples, a base
station may execute a set of instructions to control the
functional elements of the base station to perform the
described functions. Additionally or alternatively, the
base station may perform aspects of the described func-
tions using special-purpose hardware.
[0159] At 1205, the method may include obtaining a
sensor measurement using one or more sensors at the
first base station. The operations of 1205 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof1205may
be performed by a sensor 825 as described with refer-
ence to FIG. 8.
[0160] At 1210, the method may include generating a
list of communication beamsassociatedwith a cell based
on the sensor measurement, the cell being configured
with a set of communication beams and the list of com-
munication beams indicating a subset of the set of com-
munication beams for the cell. The operations of 1210
may be performed in accordance with examples as dis-
closed herein. In some examples, aspects of the opera-
tions of 1210 may be performed by a list generation
component 830 as described with reference to FIG. 8.
[0161] At1215, themethodmay includeupdatingRRM
information for the cell based on the sensor measure-
ment. The operations of 1215 may be performed in
accordance with examples as disclosed herein. In some
examples, aspects of the operations of 1215 may be
performed by a radio resource component 870 as de-
scribed with reference to FIG. 8.
[0162] At 1220, the method may include transmitting,
to asecondbasestation serving the cell andbasedon the
updated RRM information for the cell, a message includ-
ing the list of communication beams and a cell identifier
for the cell. The operations of 1220 may be performed in
accordance with examples as disclosed herein. In some
examples, aspects of the operations of 1220 may be
performed by a list transmission component 835 as de-
scribed with reference to FIG. 8.
[0163] FIG. 13 shows a flowchart illustrating a method
1300 that supports sensor-based determination of a
provisioned route beam list in accordance with aspects
of the present disclosure. The operations of the method
1300 may be implemented by a base station (e.g., a first
base station) or its components as described herein. For
example, the operations of the method 1300 may be
performed by a base station 105 as described with re-
ference to FIGs. 1 through 9. In some examples, a base

station may execute a set of instructions to control the
functional elements of the base station to perform the
described functions. Additionally or alternatively, the
base station may perform aspects of the described func-
tions using special-purpose hardware.
[0164] At 1305, the method may include serving a cell
using a set of communication beams configured at the
first base station. The operations of 1305 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof1305may
be performed by a cell serving component 840 as de-
scribed with reference to FIG. 8.
[0165] At 1310, the method may include receiving,
from a second base station, a message including a list
of communication beams and a cell identifier for the cell,
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell. The operations
of 1310 may be performed in accordance with examples
as disclosed herein. In some examples, aspects of the
operations of 1310 may be performed by a list reception
component 845 as described with reference to FIG. 8.
[0166] At 1315, the method may include communicat-
ing with a UE using the subset of the set of communica-
tion beams based on the message including the list of
communication beams. The operations of 1315 may be
performed in accordance with examples as disclosed
herein. In some examples, aspects of the operations of
1315may be performed by a communication component
850 as described with reference to FIG. 8.
[0167] FIG. 14 shows a flowchart illustrating a method
1400 that supports sensor-based determination of a
provisioned route beam list in accordance with aspects
of the present disclosure. The operations of the method
1400 may be implemented by a base station (e.g., a first
base station) or its components as described herein. For
example, the operations of the method 1400 may be
performed by a base station 105 as described with re-
ference to FIGs. 1 through 9. In some examples, a base
station may execute a set of instructions to control the
functional elements of the base station to perform the
described functions. Additionally or alternatively, the
base station may perform aspects of the described func-
tions using special-purpose hardware.
[0168] At 1405, the method may include serving a cell
using a set of communication beams configured at the
first base station. The operations of 1405 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof1405may
be performed by a cell serving component 840 as de-
scribed with reference to FIG. 8.
[0169] At 1410, the method may include receiving,
from a second base station, a message including a list
of communication beams and a cell identifier for the cell,
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell. The operations
of 1410 may be performed in accordance with examples
as disclosed herein. In some examples, aspects of the
operations of 1410 may be performed by a list reception
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component 845 as described with reference to FIG. 8.
[0170] At 1415, the method may include performing a
beam sweeping procedure using the subset of the set of
communication beams based on the message including
the list of communication beams. The operations of 1415
may be performed in accordance with examples as dis-
closed herein. In some examples, aspects of the opera-
tions of 1415 may be performed by a communication
component 850 as described with reference to FIG. 8.
[0171] At 1420, the method may include selecting a
communication beam of the subset of the set of commu-
nication beams to communicate with a UE based on the
beam sweeping procedure. The operations of 1420 may
be performed in accordance with examples as disclosed
herein. In some examples, aspects of the operations of
1420may be performed by a communication component
850 as described with reference to FIG. 8.
[0172] At 1425, the method may include communicat-
ing with the UE using the selected communication beam.
The operations of 1425may be performed in accordance
with examples as disclosed herein. In some examples,
aspects of the operations of 1425may be performed by a
communication component 850 as described with refer-
ence to FIG. 8.
[0173] FIG. 15 shows a flowchart illustrating a method
1500 that supports sensor-based determination of a
provisioned route beam list in accordance with aspects
of the present disclosure. The operations of the method
1500 may be implemented by a base station (e.g., a first
base station) or its components as described herein. For
example, the operations of the method 1500 may be
performed by a base station 105 as described with re-
ference to FIGs. 1 through 9. In some examples, a base
station may execute a set of instructions to control the
functional elements of the base station to perform the
described functions. Additionally or alternatively, the
base station may perform aspects of the described func-
tions using special-purpose hardware.
[0174] At 1505, the method may include serving a cell
using a set of communication beams configured at the
first base station. The operations of 1505 may be per-
formed inaccordancewithexamplesasdisclosedherein.
In someexamples, aspectsof theoperationsof1505may
be performed by a cell serving component 840 as de-
scribed with reference to FIG. 8.
[0175] At 1510, the method may include receiving,
from a second base station, an indication to handover
the UE on the cell. The operations of 1510 may be
performed in accordance with examples as disclosed
herein. In some examples, aspects of the operations of
1510 may be performed by a handover component 865
as described with reference to FIG. 8.
[0176] At 1515, the method may include receiving,
from the second base station and based on the indication
to handover the UE on the cell, amessage including a list
of communication beams and a cell identifier for the cell,
the list of communicationbeams indicatingasubsetof the
set of communication beams for the cell. The operations

of 1515 may be performed in accordance with examples
as disclosed herein. In some examples, aspects of the
operations of 1515 may be performed by a list reception
component 845 as described with reference to FIG. 8.
[0177] At 1520, the method may include communicat-
ing with a UE using the subset of the set of communica-
tion beams based on the message including the list of
communication beams. The operations of 1520 may be
performed in accordance with examples as disclosed
herein. In some examples, aspects of the operations of
1520may be performed by a communication component
850 as described with reference to FIG. 8.
[0178] It should be noted that the methods described
herein describe possible implementations, and that the
operationsand the stepsmaybe rearrangedor otherwise
modified and that other implementations are possible.
Further, aspects from two ormore of themethodsmay be
combined.
[0179] Although aspects of an LTE, LTE-A, LTE-A Pro,
orNRsystemmaybedescribed for purposesof example,
and LTE, LTE-A, LTE-A Pro, or NR terminology may be
used in much of the description, the techniques de-
scribed herein are applicable beyond LTE, LTE-A, LTE-
A Pro, or NR networks. For example, the described
techniques may be applicable to various other wireless
communications systems such as Ultra Mobile Broad-
band (UMB), Institute of Electrical and Electronics En-
gineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16 (WiMAX),
IEEE802.20, Flash-OFDM, aswell as other systemsand
radio technologies not explicitly mentioned herein.
[0180] Information and signals described herein may
be represented using any of a variety of different tech-
nologies and techniques. For example, data, instruc-
tions, commands, information, signals, bits, symbols,
andchips thatmaybe referenced throughout thedescrip-
tion may be represented by voltages, currents, electro-
magnetic waves, magnetic fields or particles, optical
fields or particles, or any combination thereof.
[0181] The various illustrative blocks and components
described in connection with the disclosure herein may
be implemented or performed with a general-purpose
processor, a DSP, an ASIC, a CPU, an FPGA or other
programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any combina-
tion thereof designed to perform the functions described
herein. A general-purpose processor may be a micro-
processor, but in the alternative, the processor may be
any processor, controller, microcontroller, or state ma-
chine. A processor may also be implemented as a com-
bination of computing devices (e.g., a combination of a
DSP and a microprocessor, multiple microprocessors,
one or more microprocessors in conjunction with a DSP
core, or any other such configuration).
[0182] The functions described herein may be imple-
mented in hardware, software executed by a processor,
firmware, or any combination thereof. If implemented in
software executed by a processor, the functions may be
stored on or transmitted over as one or more instructions
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or code on a computer-readable medium. Other exam-
ples and implementations are within the scope of the
disclosureandappendedclaims.For example, due to the
nature of software, functions described herein may be
implemented using software executed by a processor,
hardware, firmware, hardwiring, or combinations of any
of these. Features implementing functions may also be
physically located at various positions, including being
distributed such that portions of functions are implemen-
ted at different physical locations.
[0183] Computer-readable media includes both non-
transitory computer storage media and communication
media including any medium that facilitates transfer of a
computer program from one place to another. A non-
transitory storagemediummay be any availablemedium
that may be accessed by a general-purpose or special-
purpose computer. Bywayof example, andnot limitation,
non-transitory computer-readable media may include
RAM, ROM, electrically erasable programmable ROM
(EEPROM), flash memory, compact disk (CD) ROM or
other optical disk storage,magnetic disk storage or other
magnetic storage devices, or any other non-transitory
medium that may be used to carry or store desired
program code means in the form of instructions or data
structures and that may be accessed by a general-pur-
pose or special-purpose computer, or a general-purpose
or special-purpose processor. Also, any connection is
properly termed a computer-readable medium. For ex-
ample, if the software is transmitted from a website,
server, or other remote source using a coaxial cable,
fiber optic cable, twisted pair, digital subscriber line
(DSL), or wireless technologies such as infrared, radio,
and microwave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technologies such as infra-
red, radio, andmicrowave are included in the definition of
computer-readable medium. Disk and disc, as used
herein, include CD, laser disc, optical disc, digital versa-
tile disc (DVD), floppy disk and Blu-ray disc where disks
usually reproduce data magnetically, while discs repro-
duce data optically with lasers. Combinations of the
above are also included within the scope of computer-
readable media.
[0184] As used herein, including in the claims, "or" as
used in a list of items (e.g., a list of items prefaced by a
phrase such as "at least one of" or "one or more of’)
indicatesan inclusive list such that, forexample, a list of at
least oneofA,B, orCmeansAorBorCorABorACorBC
or ABC (i.e., A and B and C). Also, as used herein, the
phrase "based on" shall not be construed as a reference
to a closed set of conditions. For example, an example
step that is described as "based on condition A" may be
based on both a condition A and a condition B without
departing from the scope of the present disclosure. In
other words, as used herein, the phrase "based on" shall
beconstrued in thesamemanneras thephrase "basedat
least in part on."
[0185] The term "determine" or "determining" encom-
passes a wide variety of actions and, therefore, "deter-

mining" can include calculating, computing, processing,
deriving, investigating, looking up (such as via looking up
in a table, a database or another data structure), ascer-
taining and the like. Also, "determining" can include
receiving (such as receiving information), accessing
(such as accessing data in a memory) and the like. Also,
"determining" can include resolving, selecting, choosing,
establishing and other such similar actions.
[0186] In the appended figures, similar components or
features may have the same reference label. Further,
various components of the same type may be distin-
guished by following the reference label by a dash and
a second label that distinguishes among the similar
components. If just the first reference label is used in
the specification, the description is applicable to any one
of the similar components having the samefirst reference
label irrespective of the second reference label, or other
subsequent reference label.
[0187] The description set forth herein, in connection
with the appended drawings, describes example config-
urations and does not represent all the examples that
may be implemented or that are within the scope of the
claims. The term "example" used herein means "serving
as an example, instance, or illustration," and not "pre-
ferred" or "advantageous over other examples." The
detailed description includes specific details for the pur-
pose of providing an understanding of the described
techniques. These techniques, however, may be prac-
ticed without these specific details. In some instances,
known structures and devices are shown in block dia-
gram form in order to avoid obscuring the concepts of the
described examples.
[0188] The description herein is provided to enable a
person having ordinary skill in the art to make or use the
disclosure. Variousmodifications to the disclosurewill be
apparent to a person having ordinary skill in the art, and
the generic principles defined herein may be applied to
other variations without departing from the scope of the
disclosure. Thus, the disclosure is not limited to the
examples and designs described herein but is to be
accorded the broadest scope consistent with the princi-
ples and novel features disclosed herein.

Claims

1. Amethod forwireless communications at a first base
station (105), comprising:

obtaining (1005, 1105, 1205) a sensormeasure-
ment using one ormore sensors at the first base
station (105);
predictinga route for a user equipment,UE (115,
315, 415), based at least in part on the sensor
measurement;
generating (1010, 1110, 1210) a list of commu-
nication beams associated with a cell based at
least in part on the predicted route for the UE

5

10

15

20

25

30

35

40

45

50

55



25

47 EP 4 320 911 B1 48

(115, 315, 415), the cell being configured with a
set of communication beams and the list of
communication beams indicating a subset of
the set of communication beams for the cell; and
transmitting (1015, 1120, 1220), to a second
base station (105) serving the cell, a message
comprising the list of communicationbeamsand
a cell identifier for the cell, wherein themessage
is transmitted to the second base station (105)
via an Xn interface.

2. The method of claim 1, further comprising:
receiving, from the second base station (105) and in
response to the message comprising the list of com-
munication beams, a second message comprising
an acknowledgment for the list of communication
beams.

3. The method of claim 1, further comprising:
generating a second list of communication beams
associated with a second cell based at least in part
on the sensor measurement, the second cell being
configured with a second set of communication
beams and the second list of communication beams
indicating a second subset of the second set of
communication beams for the second cell, wherein
the message further comprises the second list of
communication beams and a second cell identifier
for the second cell and is further transmitted to a third
base station (105) serving the second cell.

4. The method of claim 1, further comprising:

generating a second list of communication
beams associated with a second cell based at
least in part on the sensor measurement, the
second cell being configured with a second set
of communication beams and the second list of
communication beams indicating a second sub-
set of the second set of communication beams
for the second cell; and
transmitting, to a third base station (105) serving
the second cell, a second message comprising
the second list of communication beams and a
second cell identifier for the second cell.

5. The method of claim 1, further comprising:
triggering (1115) handover of the user equipment,
UE (115, 315, 415), on the cell, wherein themessage
comprising the list of communication beams is trans-
mitted to the second base station (105) based at
least inpart on the triggeredhandoverof theUE (115,
315, 415).

6. The method of claim 5, wherein the message com-
prising the list of communication beams further com-
prises an identifier of the UE (115, 315, 415).

7. The method of claim 1, further comprising:
updating (1215) radio resource management infor-
mation for the cell basedat least in part on the sensor
measurement, wherein themessage comprising the
list of communication beams is transmitted to the
second base station (105) based at least in part on
the updated radio resource management informa-
tion for the cell.

8. Themethod of claim 1, wherein generating the list of
communication beams associated with the cell
further comprises:
determining the subset of the set of communication
beams for the cell based at least in part on one or
more sensor measurements comprising the sensor
measurement, mobility information for the user
equipment, UE (115, 315, 415), historical beam
usage information, historical UE mobility informa-
tion, a location of the cell, a range of the cell, one
or more interfering objects associated with the cell,
beam coverage information for the cell, a machine
learning algorithm, or a combination thereof.

9. The method of claim 1, wherein the one or more
sensors comprise a camera assistance sensor, a
radar support sensor, a positioning system sensor,
or a combination thereof.

10. A method for wireless communications at a second
base station (105), comprising:

serving (1305, 1405, 1505) a cell using a set of
communication beamsconfiguredat the second
base station (105);
receiving (1310, 1410, 1510), from a first base
station (105), a message comprising a list of
communication beams and a cell identifier for
the cell, the list of communication beams indi-
cating a subset of the set of communication
beams for the cell, wherein the message is
received from the first base station (105) via
an Xn interface; and
communicating (1315, 1425, 1520) with a user
equipment, UE (115, 315, 415), using the subset
of the set of communication beams based at
least in part on the message comprising the list
of communication beams.

11. The method of claim 10, further comprising:
transmitting, to the first base station (105) and in
response to the message comprising the list of com-
munication beams, a second message comprising
an acknowledgment for the list of communication
beams.

12. The method of claim 10, further comprising:
deactivating a second subset of the set of commu-
nication beams based at least in part on the list of
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communication beams, the second subset of the set
of communication beams being distinct from the
subset of the set of communication beams indicated
by the list of communication beams.

13. An apparatus for wireless communications at a first
base station (105), comprising:

means for obtaining a sensor measurement
using one or more sensors at the first base
station (105);
means for predicting a route for a user equip-
ment, UE (115, 315, 415), based at least in part
on the sensor measurement;
means for generating a list of communication
beams associated with a cell based at least in
part on the predicted route for the UE (115, 315,
415), the cell being configured with a set of
communication beams and the list of commu-
nication beams indicating a subset of the set of
communication beams for the cell; and
means for transmitting, to a second base station
(105) serving thecell, amessagecomprising the
list of communication beams and a cell identifier
for the cell, wherein the message is transmitted
to the second base station (105) via an Xn inter-
face.

14. An apparatus for wireless communications at a sec-
ond base station (105), comprising:

means for serving a cell using a set of commu-
nication beams configured at the second base
station (105);
means for receiving, from a first base station
(105), a message comprising a list of commu-
nication beams and a cell identifier for the cell,
the list of communication beams indicating a
subset of the set of communication beams for
the cell, wherein the message is received from
the first base station (105) via an Xn interface;
and
means for communicating with a user equip-
ment, UE (115, 315, 415), using the subset of
the set of communication beams based at least
in part on the message comprising the list of
communication beams.

15. A computer program comprising instructions which,
when the program is executed by a computer, cause
the computer to carry out the steps of a method
according to any of claims 1 to 9 or 10 to 12.

Patentansprüche

1. Ein Verfahren für Drahtloskommunikationen an ei-
ner ersten Basisstation (105), aufweisend:

Erhalten (1005, 1105, 1205) einer Sensormes-
sung unter Verwendung eines oder mehrerer
Sensoren an der ersten Basisstation (105);
VorhersageneinerRoute für eineNutzereinrich-
tung, UE (115, 315, 415), basierend wenigstens
teilweise auf der Sensormessung;
Generieren (1010, 1110, 1210) einer Liste von
Kommunikationsstrahlen, diemit einer Zelle as-
soziiert sind, basierendwenigstens teilweiseauf
der vorhergesagten Route für die UE (115, 315,
415), wobei die Zelle mit einem Satz von Kom-
munikationsstrahlen konfiguriert ist und die Lis-
te von Kommunikationsstrahlen einen Teilsatz
desSatzes von Kommunikationsstrahlen für die
Zelle anzeigt; und
Übertragen (1015, 1120, 1220), an eine zweite
Basisstation (105), die die Zelle bedient, einer
Nachricht, die die Liste von Kommunikations-
strahlen und eine Zellkennung für die Zelle auf-
weist, wobei die Nachricht an die zweite Basis-
station (105) über eine Xn-Schnittstelle gesen-
det wird.

2. Das Verfahren nach Anspruch 1, weiter aufweisend:
Empfangen, von der zweiten Basisstation (105) und
in Antwort auf die Nachricht, die die Liste von Kom-
munikationsstrahlen aufweist, einer zweiten Nach-
richt, die eine Bestätigung für die Liste von Kommu-
nikationsstrahlen aufweist.

3. Das Verfahren nach Anspruch 1, weiter aufweisend:
Generieren einer zweiten Liste von Kommunika-
tionsstrahlen, die mit einer zweiten Zelle assoziiert
sind, basierend wenigstens teilweise auf der Sen-
sormessung, wobei die zweite Zelle mit einem zwei-
ten Satz von Kommunikationsstrahlen konfiguriert
ist und die zweite Liste vonKommunikationsstrahlen
einen zweiten Teilsatz des zweiten Satzes von Kom-
munikationsstrahlen für die zweite Zelle anzeigt,
wobei die Nachricht weiter die zweite Liste von
Kommunikationsstrahlen und eine zweite Zellken-
nung für die zweite Zelle aufweist und weiter an eine
dritte Basisstation (105) gesendet wird, die die zwei-
te Zelle bedient.

4. Das Verfahren nach Anspruch 1, weiter aufweisend:

Generieren einer zweiten Liste von Kommuni-
kationsstrahlen, die mit einer zweiten Zelle as-
soziiert sind, basierendwenigstens teilweiseauf
der Sensormessung, wobei die zweite Zelle mit
einem zweiten Satz von Kommunikationsstrah-
len konfiguriert ist und die zweite Liste von
Kommunikationsstrahlen einen zweiten Teilsatz
des zweiten Satzes von Kommunikationsstrah-
len für die zweite Zelle anzeigt; und
Übertragen, an eine dritte Basisstation (105),
die die zweite Zelle bedient, einer zweitenNach-

5

10

15

20

25

30

35

40

45

50

55



27

51 EP 4 320 911 B1 52

richt, die die zweite Liste von Kommunikations-
strahlen und eine zweite Zellkennung für die
zweite Zelle aufweist.

5. Das Verfahren nach Anspruch 1, weiter aufweisend:
Auslösen (1115) einer Übergabe der Nutzereinrich-
tung, UE (115, 315, 415), an die Zelle, wobei die
Nachricht, die die Liste von Kommunikationsstrah-
len aufweist, an die zweite Basisstation (105) über-
tragen wird basierend wenigstens teilweise auf der
ausgelösten Übergabe der UE (115, 315, 415).

6. Das Verfahren nach Anspruch 5, wobei die Nach-
richt, die die Liste von Kommunikationsstrahlen auf-
weist, weiter eine Kennung des UE (115, 315, 415)
aufweist.

7. Das Verfahren nach Anspruch 1, weiter aufweisend:
Aktualisieren (1215) von Funkressourcenverwal-
tungsinformation für die Zelle basierend wenigstens
teilweise auf der Sensormessung, wobei die Nach-
richt, die die Liste von Kommunikationsstrahlen auf-
weist, an die zweite Basisstation (105) übertragen
wird basierend wenigstens teilweise auf der aktuali-
sierten Funkressourcenverwaltungsinformation für
die Zelle.

8. Das Verfahren nach Anspruch 1, wobei Generieren
der Liste von Kommunikationsstrahlen, die mit der
Zelle assoziiert sind, weiter aufweist:
Bestimmen des Teilsatzes des Satzes von Kommu-
nikationsstrahlen für die Zelle basierend wenigstens
teilweise auf einer oder mehreren Sensormessun-
gen, die die Sensormessung aufweisen, Mobilitäts-
information für die Nutzereinrichtung, UE (115, 315,
415), historische Strahlnutzungsinformation, histo-
rische UE-Mobilitätsinformation, einen Standort der
Zelle, eine Reichweite der Zelle, ein oder mehrere
interferierende Objekte, die mit der Zelle assoziiert
sind, Strahlabdeckungsinformation für die Zelle, ei-
nen Maschinenlernalgorithmus oder eine Kombina-
tion davon.

9. DasVerfahrennachAnspruch1,wobei der eineoder
die mehreren Sensoren einen Kameraunterstüt-
zungssensor, einenRadarunterstützungssensor, ei-
nen Positionierungssystemsensor oder eine Kombi-
nation davon aufweisen.

10. Ein Verfahren für Drahtloskommunikationen an ei-
ner zweiten Basisstation (105), aufweisend:

Bedienen (1305, 1405, 1505) einer Zelle unter
Verwendung eines Satzes von Kommunika-
tionsstrahlen, die an der zweiten Basisstation
(105) konfiguriert sind;
Empfangen (1310, 1410, 1510), von einer ers-
ten Basisstation (105), einer Nachricht, die eine

Liste von Kommunikationsstrahlen und eine
Zellkennung für die Zelle aufweist, wobei die
Liste von Kommunikationsstrahlen einen Teil-
satz des Satzes von Kommunikationsstrahlen
für dieZelle anzeigt, wobei dieNachricht vonder
ersten Basisstation (105) über eine Xn-Schnitt-
stelle empfangen wird; und Kommunizieren
(1315, 1425, 1520) mit einer Nutzereinrichtung,
UE (115, 315, 415), unter Verwendung des Teil-
satzes des Satzes von Kommunikationsstrah-
len basierend wenigstens teilweise auf der
Nachricht, die die Liste von Kommunikations-
strahlen aufweist.

11. Das Verfahren nach Anspruch 10, weiter aufwei-
send:
Übertragen, an die erste Basisstation (105) und in
Antwort auf die Nachricht, die die Liste von Kommu-
nikationsstrahlen aufweist, einer zweiten Nachricht,
die eine Bestätigung für die Liste von Kommunika-
tionsstrahlen aufweist.

12. Das Verfahren nach Anspruch 10, weiter aufwei-
send:
Deaktivieren eines zweiten Teilsatzes des Satzes
von Kommunikationsstrahlen basierendwenigstens
teilweise auf der Liste von Kommunikationsstrahlen,
wobei der zweite Teilsatz des Satzes von Kommu-
nikationsstrahlen verschieden ist von dem Teilsatz
des Satzes von Kommunikationsstrahlen, der durch
die Liste von Kommunikationsstrahlen angezeigt
wird.

13. Eine Vorrichtung für Drahtloskommunikationen an
einer ersten Basisstation (105), aufweisend:

Mittel zumErhalten einer Sensormessung unter
Verwendung eines oder mehrerer Sensoren an
der ersten Basisstation (105);
Mittel zum Vorhersagen einer Route für eine
Nutzereinrichtung, UE (115, 315, 415), basie-
rend wenigstens teilweise auf der Sensormes-
sung;
Mittel zum Generieren einer Liste von Kommu-
nikationsstrahlen, die mit einer Zelle assoziiert
sind, basierend wenigstens teilweise auf der
vorhergesagten Route für die UE (115, 315,
415), wobei die Zelle mit einem Satz von Kom-
munikationsstrahlen konfiguriert ist und die Lis-
te von Kommunikationsstrahlen einen Teilsatz
desSatzes von Kommunikationsstrahlen für die
Zelle anzeigt; und
Mittel zum Übertragen, an eine zweite Basis-
station (105), die die Zelle bedient, einer Nach-
richt, die die Liste von Kommunikationsstrahlen
und eine Zellkennung für die Zelle aufweist,
wobei die Nachricht an die zweite Basisstation
(105) über eine Xn-Schnittstelle gesendet wird.
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14. Eine Vorrichtung für Drahtloskommunikationen an
einer zweiten Basisstation (105), aufweisend:

Mittel zum Bedienen einer Zelle unter Verwen-
dung eines Satzes von Kommunikationsstrah-
len, die an der zweiten Basisstation (105) konfi-
guriert sind;
Mittel zum Empfangen, von einer ersten Basis-
station (105), einer Nachricht, die eine Liste von
Kommunikationsstrahlen und eine Zellkennung
für die Zelle aufweist, wobei die Liste von Kom-
munikationsstrahlen einen Teilsatz des Satzes
von Kommunikationsstrahlen für die Zelle an-
zeigt, wobei die Nachricht von der ersten Basis-
station (105) über eine Xn-Schnittstelle emp-
fangen wird; und Mittel zum Kommunizieren
mit einer Nutzereinrichtung, UE (115, 315,
415), unter Verwendung des Teilsatzes desSat-
zes von Kommunikationsstrahlen basierend
wenigstens teilweise auf der Nachricht, die die
Liste von Kommunikationsstrahlen aufweist.

15. EinComputerprogramm,das Instruktionenaufweist,
die, wenn das Programm durch einen Computer
ausgeführt wird, den Computer veranlassen zum
Durchführen der Schritte eines Verfahrens nach ei-
nem der Ansprüche 1 bis 9 oder 10 bis 12.

Revendications

1. Un procédé de communication sans fil au niveau
d’une première station de base (105), comprenant :

l’obtention (1005, 1105, 1205) d’une mesure de
capteur à l’aide d’un ou plusieurs capteurs au
niveau de la première station de base (105) ;
la prédiction d’un itinéraire pour un équipement
utilisateur, UE (115, 315, 415), sur la base au
moins en partie de la mesure de capteur ;
la génération (1010, 1110, 1210) d’une liste de
faisceaux de communication associés à une
cellule, sur la base au moins en partie de l’itiné-
raire prédit pour l’UE (115, 315, 415), la cellule
étant configurée avec un ensemble de fais-
ceaux de communication et la liste de faisceaux
de communication indiquant un sous-ensemble
de l’ensemble de faisceaux de communication
pour la cellule ; et
la transmission (1015, 1120, 1220), à une deu-
xième station de base (105) desservant la cel-
lule, d’un message comprenant la liste de fais-
ceaux de communication et un identifiant de
cellule pour la cellule, lemessageétant transmis
à la deuxième station de base (105) via une
interface Xn.

2. Le procédé selon la revendication 1, comprenant en

outre :
la réception, en provenance de la deuxième station
de base (105) et en réponse au message compre-
nant la liste de faisceaux de communication, d’un
second message comprenant un accusé de récep-
tion pour la liste de faisceaux de communication.

3. Le procédé selon la revendication 1, comprenant en
outre :
la génération d’une seconde liste de faisceaux de
communication associés à une seconde cellule, sur
la base au moins en partie de la mesure de capteur,
la seconde cellule étant configurée avec un second
ensemble de faisceaux de communication et la se-
conde liste de faisceaux de communication indi-
quant un second sous-ensemble du second en-
semble de faisceaux de communication pour la se-
conde cellule, dans lequel le message comprend en
outre la seconde liste de faisceaux de communica-
tion et un second identifiant de cellule pour la se-
condecellule et est enoutre transmisàune troisième
station de base (105) desservant la seconde cellule.

4. Le procédé selon la revendication 1, comprenant en
outre :

la génération d’une seconde liste de faisceaux
de communication associés à une seconde cel-
lule sur la base au moins en partie de la mesure
de capteur, la seconde cellule étant configurée
avec un second ensemble de faisceaux de
communication et la seconde liste de faisceaux
de communication indiquant un second sous-
ensemble du second ensemble de faisceaux de
communication pour la seconde cellule ; et
la transmission, à une troisième station de base
(105) desservant la seconde cellule, d’un se-
cond message comprenant la seconde liste de
faisceaux de communication et un second iden-
tifiant de cellule pour la seconde cellule.

5. Le procédé selon la revendication 1, comprenant en
outre :
le déclenchement (1115) d’un handover de l’équipe-
ment utilisateur, UE (115, 315, 415), sur la cellule,
dans lequel le message comprenant la liste de fais-
ceaux de communication est transmis à la deuxième
station de base (105) sur la base au moins en partie
du handover de l’UE (115, 315, 415) déclenché.

6. Le procédé selon la revendication 5, dans lequel le
message comprenant la liste de faisceaux de
communication comprend en outre un identifiant
de l’UE (115, 315, 415).

7. Le procédé selon la revendication 1, comprenant en
outre :
la mise à jour (1215) d’informations de gestion de
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ressources radio pour la cellule sur la base aumoins
en partie de la mesure de capteur, dans lequel le
message comprenant la liste de faisceaux de
communication est transmis à la deuxième station
de base (105) sur la base au moins en partie des
informations de gestion de ressources radio mises à
jour pour la cellule.

8. Le procédé selon la revendication 1, dans lequel la
génération de la liste de faisceaux de communica-
tion associés à la cellule comprend en outre :
la détermination du sous-ensemble de l’ensemble
de faisceaux de communication pour la cellule sur la
base aumoins en partie d’une ou plusieurs mesures
de capteur comprenant la mesure de capteur, d’in-
formations de mobilité pour l’équipement utilisateur,
UE (115, 315, 415), d’informations historiques d’uti-
lisation de faisceau, d’informations historiques de
mobilité UE, d’un emplacement de la cellule, d’une
portée de la cellule, d’un ou plusieurs objets inter-
férents associés à la cellule, d’informations de cou-
verture de faisceau pour la cellule, d’un algorithme
d’apprentissage machine, ou d’une combinaison de
ceux-ci.

9. Le procédé selon la revendication 1, dans lequel les
un ou plusieurs capteurs comprennent un capteur
d’assistance de caméra, un capteur de support ra-
dar, un capteur de système de positionnement, ou
une combinaison de ceux-ci.

10. Un procédé de communication sans fil au niveau
d’une deuxième station de base (105), comprenant :

la desserte (1305, 1405, 1505) d’une cellule en
utilisant un ensemble de faisceaux de commu-
nication configurés au niveau de la deuxième
station de base (105) ;
la réception (1310, 1410, 1510), en provenance
d’une première station de base (105), d’unmes-
sage comprenant une liste de faisceaux de
communication et un identifiant de cellule pour
la cellule, la listede faisceauxdecommunication
indiquant un sous-ensemble de l’ensemble de
faisceaux de communication pour la cellule,
dans lequel le message est reçu en provenance
de la première station de base (105) via une
interface Xn ; et
la communication (1315, 1425, 1520) avec un
équipement utilisateur, UE (115, 315, 415), en
utilisant le sous-ensemble de l’ensemble de
faisceaux de communication sur la base au
moins en partie dumessage comprenant la liste
de faisceaux de communication.

11. Le procédé selon la revendication 10, comprenant
en outre :
la transmission, à la première station de base (105)

et en réponse au message comprenant la liste de
faisceaux de communication, d’un secondmessage
comprenant un accusé de réception pour la liste de
faisceaux de communication.

12. Le procédé selon la revendication 10, comprenant
en outre :
la désactivation d’un second sous-ensemble de l’en-
semble de faisceaux de communication sur la base
au moins en partie de la liste de faisceaux de
communication, le second sous-ensemble de l’en-
semble de faisceaux de communication étant dis-
tinct du sous-ensemble de l’ensemble de faisceaux
de communication indiqué par la liste de faisceaux
de communication.

13. Unappareil pour la communication sans fil au niveau
d’une première station de base (105), comprenant :

unmoyen pour obtenir unemesure de capteur à
l’aide d’un ou plusieurs capteurs au niveau de la
première station de base (105) ;
un moyen pour prédire un itinéraire pour un
équipement utilisateur, UE (115, 315, 415), sur
la base au moins en partie de la mesure de
capteur ;
unmoyenpourgénérerune listede faisceauxde
communication associés à une cellule sur la
base au moins en partie de l’itinéraire prédit
pour l’UE (115, 315, 415), la cellule étant confi-
gurée avec un ensemble de faisceaux de
communication et la liste de faisceaux de
communication indiquant un sous-ensemble
de l’ensemble de faisceaux de communication
pour la cellule ; et
un moyen pour transmettre, à une deuxième
station de base (105) desservant la cellule, un
message comprenant la liste de faisceaux de
communication et un identifiant de cellule pour
la cellule, le message étant transmis à la deu-
xième station de base (105) via une interface
Xn.

14. Unappareil pour la communication sans fil au niveau
d’une deuxième station de base (105), comprenant :

un moyen pour desservir une cellule en utilisant
un ensemble de faisceaux de communication
configurés au niveau de la deuxième station de
base (105) ;
un moyen pour recevoir, en provenance d’une
première station de base (105), un message
comprenant une liste de faisceaux de commu-
nication et un identifiant de cellule pour la cel-
lule, la liste de faisceaux de communication
indiquant un sous-ensemble de l’ensemble de
faisceaux de communication pour la cellule, le
message étant reçu en provenance de la pre-
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mièrestationdebase (105) viaune interfaceXn ;
et
un moyen pour communiquer avec un équipe-
ment utilisateur, UE (115, 315, 415), en utilisant
le sous-ensemble de l’ensemble de faisceaux
de communication sur la base au moins en
partie du message comprenant la liste de fais-
ceaux de communication.

15. Un programme de calculateur comprenant des ins-
tructions qui, lorsque le programme est exécuté par
un calculateur, amènent le calculateur à réaliser les
étapes d’un procédé selon l’une des revendications
1 à 9 ou 10 à 12.
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